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DECISION-MAKING FORMATS: A COMPARISON ON AN EVALUATIVE TASK
OF INTERACTING GROUPS, CONSENSUS GROUPS, THE NOMINAL 
GROUP TECHNIQUE, AND THE DELPHI TECHNIQUE
ABSTRACT
Using S t e i n e r ' s  (1972) model o f  group process and p ro d u c t iv i ty ,  
four  decision-making formats:  the  i n te r a c t in g  method, the  consensus
method, the nominal group technique ,  and the  Delphi technique ,  were 
compared on two dimensions o f  an e f f e c t i v e  d ec is io n ,  q u a l i t y  and 
acceptance.  A l i t e r a t u r e  review ind ica ted  t h a t  a comparison of the 
e f f e c t iv e n e s s  o f  the  decision-making formats i s  d i f f i c u l t  because of 
the  prevalence of i d io s y n c ra t i c  m odif ica t ions  made to  the  formats.
To preserve  the i n t e g r i t y  o f  the  f ind ings  o f  the  p resen t  s tudy,  no 
m odif ica t ions  were made in  the  in te rv en t io n  techniques.
A t o ta l  of  144 male undergraduate s tu d e n ts ,  working in four -  
person, ad hoc groups solved the  NASA Lost on the  Moon e v a lu a t iv e  t a sk .  
An unbiased q u a l i t y  measure was obtained by using the LSU scoring 
algori thm. Both s e l f - r e p o r t  and behavioral measures of  acceptance were 
determined.
The r e s u l t s  in d ic a te d  t h a t  as p red ic te d ,  groups using the 
Delphi method produced s i g n i f i c a n t l y  b e t t e r  q u a l i t y  dec is ions  than did 
the  groups using the  i n t e r a c t i n g  method. There was a s i g n i f i c a n t  main 
e f f e c t  f o r  decision-making formats on the behavioral  measure of 
acceptance.  Post-ANOVA t e s t s  revealed t h a t ,  as p re d ic te d ,  groups using 
the  consensus method f o s te re d  more acceptance than did groups using the  
i n t e r a c t in g  method, and t h a t  groups using the  nominal group technique 
f o s te re d  more acceptance than did groups using the  Delphi technique.
vi i
In a d d i t io n ,  e ig h t  o f  the  s ix teen  s e l f - r e p o r t  measures o f  acceptance 
reached s ig n i f ic a n c e .  . Examination o f  these  r e s u l t s  ind ica ted  t h a t  the  
consensus method fo s te re d  the  l a r g e s t  amount o f  s e l f - r e p o r t e d  
acceptance,  followed by the  i n te r a c t in g  method and the  nominal group 
technique ,  while the  Delphi technique fo s te re d  the l e a s t  amount of  
acceptance.
The f ind ings  of  t h i s  study add support  to  the  claims t h a t  
the  r e s u l t s  o f  research  using modified in te rv en t io n  techniques may 
be suspec t .  Implica t ions  f o r  fu tu r e  research  using q u a l i t y  and 
acceptance measures were d iscussed .  I t  was concluded t h a t  the  r e s u l t s  
o f  t h i s  s tudy may be of  a s s i s t a n c e  to  the  p r a c t i t i o n e r  i n t e r e s t e d  in 
se le c t in g  the  app ropr ia te  decision-making format f o r  eva lua t ive  
problem-solving s i t u a t i o n s .
INTRODUCTION
The need f o r  e f f e c t i v e  methods of  group decis ion  making has 
never been g r e a t e r  than i t  i s  today.  More and more, adm in is t ra to rs  
a re  being faced with so lving problems which req u i re  pooled judgments 
from people with var ied  backgrounds. In c reas ing ly ,  important organiza­
t io n a l  dec is ions  a re  being assigned to  groups o r  committees f o r  evalu­
a t i o n  and recomnendation. In response to  t h i s  need, research  in group 
problem solving has grown e x te n s iv e ly .  S p e c i f i c a l ly ,  th e re  has been a 
growing e f f o r t  d i r e c te d  a t  in troducing new decision-making techniques 
and improving previous ly  e x i s t i n g  ones. Unfortunate ly ,  the  presen t  
knowledge concerning decision-making techniques i s  unbalanced and 
poorly in te g ra te d ,  lacking both a uniform co ns idera t ion  o f  the  tech ­
niques and an underlying conceptual  framework. Data i s  a v a i la b le  
in d ic a t in g  the  " b e t t e r  technique" o f  a given p a i r  of  techniques;  
however, the  r e s u l t s  of s tu d ie s  a re  co n tra d ic to ry  and the  s tu d ie s  
seldom measure the  same v a r i a b le s .  In a d d i t io n ,  the  s tu d ie s  are  
plagued with id io s y n c ra t i c  m odif ica t ions  of  each technique and t h i s  
only adds to  the  confusion as to  which technique i s  t r u l y  more 
e f f e c t i v e .
Operating without a unify ing  theory ,  p resen t  research  e f f o r t s  
have produced a p le tho ra  o f  r e s u l t s ,  each claiming th e  s u p e r i o r i t y  of 
one technique over the  o th e r .  The ne t  r e s u l t  i s  a p r a c t i t i o n e r
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overwhelmed by c o n f l i c t i n g  r e p o r t s .  I f  the  fu l l  po ten t ia l  of 
f a c i l i t a t i v e  in te rv en t io n s  i s  to  be r e a l i z e d ,  e f f o r t s  a re  needed to 
d e l in e a te  f u r th e r  the  e f f i c a c y  o f  c u r r e n t ly  a v a i la b le  techniques .  The 
presen t  research  addressed these  concerns by comparing the  four most 
widely used methods fo r  group dec is ion  making: i n t e r a c t i n g ,  consensus,
nominal group technique and Delphi groups, in an e f f o r t  to  d isce rn  the 
e f f e c t iv en e ss  o f  each technique.  In an a ttempt to  bring order  to  the  
c u r r e n t s t a t e  o f  confus ion ,  S t e i n e r ' s  (1972) conceptual framework of  
group process and p ro d u c t iv i ty  was employed in reviewing the  l i t e r a t u r e  
concerned with f a c i l i t a t i v e  in te rv e n t io n s .
Group Process and P ro d uc t iv i ty
S te ine r  has i d e n t i f i e d  th ree  c la s se s  o f  v a r i a b l e s ,  1) task  
demands, 2) r esou rces ,  and 3) process ,  which determine how e f f e c t i v e l y  
a group can accomplish a t a s k .
A ta sk  demand i s  a d e ta i l e d  d e s c r ip t io n  d e l in ea t in g  the 
combination of  resources requ ired  and the  prescr ibed  procedure which 
must be followed by the  group i f  maximum p ro d u c t iv i ty  i s  to be achieved 
in solving the  problem. In ac tual  work s i t u a t i o n s ,  ta sk  demands a re  
not presented as a w r i t te n  d e s c r i p t i o n ,  but c o n s i s t  of  the  understood 
expectancies and presumptions o f  the  group members concerning the  
required  resources  and procedures needed to  accomplish the  t a s k .  A 
misunderstanding o f  the  t a sk  demands would n e c e s sa r i ly  r e s u l t  in l e s s  
than maximum p ro d u c t iv i ty .
The resource  v a r i a b le s  include the  types and amounts o f  the  
r e l e v a n t  ( t a s k - r e l a t e d )  a b i l i t i e s ,  s k i l l s ,  knowledge, and to o l s  a c t u a l l y
possessed by the  group members.
S te in e r  s t a t e s  t h a t  i t  i s  poss ib le  to  evaluate  ta sk  demands and 
resources before a group begins to  work. In a research  s e t t i n g  i t  i s  
poss ib le  t o ,  not only i d e n t i f y  these  v a r i a b l e s ,  but to  manipulate  them 
in studying t h e i r  e f f e c t  on group dec is ion  making. This i s  accomplished 
through the  de te rmina t ion  o f  the  f e a tu re s  o f  the  problem to  be solved 
and the  s e le c t io n  o f  the  sub jec ts  which wil l  form the  group.
Task demands and p a r t i c i p a n t s '  resources  combined determine 
the  maximum level  of  p ro d u c t iv i ty  t h a t  can be achieved by the  group.
I f  the  group possesses the  f u l l  complement o f  resources needed to  meet 
the  ta sk  demands, i t  has the  p o ten t ia l  to  solve the  problem. However, 
should the  resources  f a l l  sho r t  of  those  s e t  f o r th  in the  ta sk  demands, 
the  group s t i l l  may possess a s a t i s f a c t o r y  level  o f  p ro d u c t iv i ty  ( to  
solve the  problem), although i t  will not  be as e f f i c i e n t  in terms o f  
time and q u a l i t y .
S te in e r  has coined the  term "p o ten t ia l  p roduc t iv i ty"  to  r e f e r  
to  the  maximum level  of  p ro d u c t iv i ty  t h a t  can be achieved by a group as 
determined by t h e i r  a l lo tm ent  of resources  and the  demands o f  the  given 
t a s k .  P o ten t ia l  p ro d u c t iv i ty  i s  determined s o le ly  by the  task  demands 
and the  resources  o f  the  p a r t i c i p a n t s .
S te in e r  has introduced another  term "actual  p roduc t iv i ty"  which 
r e f e r s  to  th e  t r u e  level  o f  p ro d u c t iv i ty  t h a t  i s  achieved by the  group. 
Actual p ro d u c t iv i ty  seldom a t t a i n s  the  leve l  o f  p o ten t ia l  p ro d u c t iv i ty .  
The d e f i c i t  in  output  l e v e l s  between actual  and p o ten t ia l  p ro d uc t iv i ty  
i s  due to  th e  l e s s  than maximally e f f i c i e n t  manner in which the  group 
may o p e ra te .  Although guided by th e  t a s k  demands in th e  implementation
of  t h e i r  re so u rces ,  a group may choose to  follow a d i f f e r e n t  course of  
a c t io n .  Members may f a i l  to  a l l o c a t e  t h e i r  resources  p roper ly  or may 
a l t e r  from the  most productive course of  ac t ion  to  a more convenient 
or i n t e r e s t i n g  one. Based on the  pas t  experience o f  the  individual  
p a r t i c i p a n t s ,  opinions may d i f f e r  as to  the  c o r r e c t  procedure to  fol low 
in c e r t a i n  s i t u a t i o n s ,  thereby leading to  an uncoordinated e f f o r t  in 
following the  prescr ibed  procedure.
Both the  behaviors exh ib i ted  by a group as they organize  them­
selves to  solve a problem and those exh ib i ted  as they solve i t  comprise 
S t e i n e r ' s  t h i r d  c l a s s  of v a r i a b l e s ,  the  process v a r i a b l e s . Process 
v a r i a b le s  reveal  the  ( inner )  workings o f  the  group in  terms o f  who does 
what, when, and how. S te in e r  desc r ibes  process as including members' 
thoughts and a c t io n s ,  in d iv id u a l ly  and while i n te r a c t in g  as a group, 
t h a t  not only serve a f a c i l i t a t i v e  fu n c t io n ,  but a lso  those t h a t  serve 
to f r u s t r a t e  or hinder the  gruop.
The process v a r i a b l e s ,  un l ike  t a sk  demands and re so u rce s ,  cannot 
be measured before the  group begins to  work. The behaviors considered 
in process a re  in te rdependen t ,  i . e . ,  the  occurrence o f  one behavior may 
be influenced by the  preceeding behavior, and i t  in  t u r n ,  may in f luence  
the  fo llowing behavior. The c lo s e r  the  process behaviors fol low the 
d i c t a t e s  of the  task  demands, the  c lo s e r  the  actual  p ro d u c t iv i ty  will  
be to  the  po ten t ia l  p ro d u c t iv i ty .  Should the  process v a r ia b le s  d ev ia te  
from those  required  by the  t a sk  demands the  d i f f e r e n c e  between actual  
and p o ten t ia l  p ro du c t iv i ty  wil l  in c re a se .
To r e i t e r a t e ,  t a sk  demands d i c t a t e  what resources  wil l  be 
needed and how they should be u t i l i z e d .  Task demands a re  seldom
sp e c i f ied  in concrete  d e ta i l  and may be misunderstood or unc lear  to  
group members, thereby reducing the  e f f e c t iv en e ss  of  the  group.
Combined, the  ta sk  demands and a v a i la b le  resources determine the  maximum 
level  o f  p ro d u c t iv i ty ,  or  the  p o ten t ia l  p ro d u c t iv i ty .  Anything l e s s  
than maximum p ro d u c t iv i ty  may be a t t r i b u t e d  to the  manner in which the 
group solved the  problem, or  process l o s s e s .  The more appropr ia te  the  
group 's  process is  to  t h a t  d e ta i l e d  in the  task  demands, the  c lose r  
actual  p ro d u c t iv i ty  corresponds to  p o ten t ia l  p ro d u c t iv i ty .  S te ine r  has 
presented the  following equat ion to  summarize his  p o s i t io n .
Po ten t ia l  _ Losses due to _ Actual
P ro d uc t iv i ty  " f a u l t y  process “ P roduc t iv i ty
Types o f  Tasks
S te ine r  notes t h a t  whether or  not a group can perform a ta sk  and 
how well the  group can perform i t  i s  dependent upon the  nature  of  the  
task  i t  i s  to  perform. The na ture  o f  the  task  d i c t a t e s  the  type o f  
resources  r eq u i re d ,  be i t  knowledge, a b i l i t i e s  or  t o o l s ,  and how much 
o f  each type of  resource  i s  necessary to  produce a high level  of 
success .  Task demands o f ten  spec i fy  the  s p e c i f i c  process members of  a 
group must employ in order  to  produce the  highest  q u a l i t y  product 
p oss ib le  from t h e i r  a v a i l a b l e  r esou rces .
Tasks used in  problem-solving s tu d ie s  can be ca tegor ized  on the 
bas is  o f  the  requirements they impose on groups. Problem solving can 
be defined as the  r e s t r u c t u r in g  o f  a problem in to  two sequent ia l  sub­
problems, 1) a f a c t  f ind ing  phase, and 2) an e va lua t ive  phase (Bales and 
Strodbeck, 1951; Simon and Newell,  1958). Each subproblem or phase
requ i re s  d i f f e r e n t  resources  and task  demands. Bales and Strodbeck 
(1951) found t h a t  groups begin in the  f a c t  f inding  s tage  o f  the 
problem-solving process with problems t h a t  have an emphasis on the 
genera t ion  o f  information;  they then s h i f t  t h e i r  emphasis to  problems of 
eva lua t ion  and the  recombination of ideas in to  problem-solving 
s t r a t e g i e s .
The f i r s t  type o f  problem, genera t ive  problems, poses a group 
with a quest ion to  which they must generate  as many so lu t io n s  as 
p o ss ib le .  Examples of  t h i s  type o f  problem a re  "Define the  sp e c i f i c  
a c t i v i t i e s  t h a t  should be included in a dormitory c o u n se lo r ' s  job 
d e s c r ip t io n , "  (Van de Ven, 1974; Van de Ven and Delbecq, 1974), or  "L is t  
the  b a r r i e r s  to  achieve t o t a l  highway s a f e ty , "  (Carr ,  Green, and Hughes, 
1977). Other in v e s t i g a to r s  who have used t h i s  type o f  problem in 
comparing procedural formats include Bouchard (1972 ( a ) ;  1972 (b ) ) ,  
Bouchard, Barsaloux, and Drauden (1974), Bouchard and Hare (1970),
Geren (1978), Green (1975),  and Stumpf, Freeman, and Zand (1979).
The second type of problem, eva lua t ive  problems, requ i re s  a 
sp e c i f i c  answer or s e t  o f  answers for  a problem having a predetermined 
c o r re c t  so lu t io n .  Examples of  t h i s  type o f  problem include exerc ises  
such as the  NASA Lost on th e  Moon ex e rc ise  (Hall and Watson, 1970), the  
Lost a t  Sea exerc ise  (Nemiroff and Pasmore, 1974), Twelve Angry Men 
(H a l l ,  Blake, and Mouton, 1963), and es t im at ing  th e  su b je c t iv e  l i k e l i ­
hood o f  a known condit ion  (Gustafson, Shulka, Delbecq, and Webster, 
1973). A few resea rch e rs  have used problems t h a t  combine both the  
genera t ion  phase and eva lua t ion  phase of  d ec is ion  making in to  a s ing le  
problem (Maier, 1952; Miner, 1979; Vroom, Grant,  and Cotton, 1969).
Such a v a r i e ty  of  problems has produced a wide a r ray  of 
assessment measures f o r  judging decis ion  e f f e c t i v e n e s s ,  which has not  
made f o r  ready comparisons. Generative problems have u sua l ly  been 
scored in one of two ways: 1) a count i s  made of th e  number of  unique 
responses,  or 2) t h i s  count i s  combined with a judgment on the  q u a l i ty  
of  the  responses as determined by a panel of  judges.  In e v a lu a t iv e  
problems the  e f f e c t iv e n e s s  o f  a dec is ion  i s  determined by comparing 
the  g roup 's  response with the  problem's "co r rec t"  s o lu t io n .  With 
problems using the  combined genera t ive  and eva lu a t ive  format ,  dec is ions  
have been evaluated  in the  same fashion  as with genera t ive  problems, 
q u a n t i ty  and m eri t  a re  determined by judges .  Some s tud ies  have gone 
beyond an o b jec t iv e  q u a l i t y  measurement and have included a su b je c t iv e  
measure such as acceptance (Hoffman, 1979; Hoffman, Burke, and Maier, 
1965; Lane, Mathews-, Chaney, Erffmeyer, Reber, and Teddl ie ,  1980; 
Mathews, Lane, Reber, Buco, Chaney, and Erffmeyer, 1980; Miner, 1979), 
perceived s a t i s f a c t i o n  (Geren, 1978; Van de Ven, 1974; Van de Ven and 
Delbecq, 1974), or  an a t t i t u d e  measure (Nemiroff and King, 1975; 
Nemiroff, Pasmore, and Ford, 1976).
Decision P rop e r t ie s
In descr ib ing  the  p r o p e r t i e s  of  a d e c i s io n ,  Maier (1952; 1963), 
has i d e n t i f i e d  two dimensions of e f f e c t i v e  dec is ion  making, q u a l i t y  and 
acceptance o f  dec is io ns .  Hoffman (1979) and Vroom and Yetton (1973) 
have a l so  noted t h i s  d i s t i n c t i o n  between the  q u a l i t y  and acceptance of 
d e c i s io n s .  Maier 's  f i r s t  dimension, q u a l i t y ,  i s  defined  as the  degree 
o f  c loseness  to  the  o b je c t i v e ly  c o r r e c t  so lu t io n  to  a problem. The
second, the  acceptance dimension, rep re sen ts  the  degree to  which the 
members of  the  group support the  dec is ion .  E f fec t ive  decis ions  must 
conta in  a high degree o f  th e  q u a l i ty  and the  acceptance components.
A dec is ion  t h a t  i s  high in q u a l i t y  but low in  acceptance may never be 
implemented by group members. Conversely, a low q u a l i t y ,  high 
acceptance so lu t io n  may have no d i f f i c u l t i e s  in being implemented, but 
may not adequate ly  solve the  problem. Maier, in his  r e sea rch ,  has 
p e rsuas ive ly  demonstrated these  p r in c ip le s  throughout  h is  productive  
c a ree r  in problem-solving research  (Solem and McKeachie, 1979).
Research comparing the  e f f e c t s  of  f a c i l i t a t i v e  formats on 
g enera t ive  problems has concen tra ted  p r im ar i ly  on a d i f f e r e n t  dependent 
v a r i a b le ,  q u a n t i ty .  While some s tud ies  secondar i ly  examined a q u a l i ty
measure ( e . g . ,  Carr ,  Green, and Hughes, 1977; Green, 1975; Stumpf,
Freeman, and Zand, 1979), only one (Van de Ven, 1974; Van de Ven and 
Delbecq, 1974) has repor ted  a measure of s a t i s f a c t i o n  (perceived 
s a t i s f a c t i o n )  and a l l  have v i r t u a l l y  ignored an acceptance measure.
The explanat ion  given f o r  the  use of  q u a n t i ty  v a r i a b le s  i s  t h a t  
unless a s u f f i c i e n t  number of ideas a re  generated in the  f i r s t  phase of
the  problem-solving t a s k ,  t h e re  wil l  be a shortage of  ideas to  be
considered in the  e v a lu a t ive  s tage ,  thereby l im i t in g  the p o te n t i a l  
q u a l i t y  of the  dec is ion  making (Van de Ven, 1974). However, some 
resea rch e rs  have c r i t i c i z e d  t h i s  type of  measurement. Springborn 
(1963) found a negat ive  c o r r e l a t i o n  between the  number of a l t e r n a t i v e  
so lu t io n s  suggested by a group and the  q u a l i t y  o f  i t s  f i n a l  product . 
Stumpf, Freeman, and Zand (1979) argued t h a t  counting the  number of  
unique ideas was a l im i ted  c i r t e r i o n .  Quanti ty  measures f a i l  to
consider  both the q u a l i t y  and a c c e p t a b i l i t y  of  a so lu t io n  to  a group, 
in add i t ion  to  c re a t in g  a negat ive  bias  toward groups t h a t  spend time 
improving these dimensions r a th e r  than developing a dd i t iona l  novel 
so lu t io n s .
The second phase in problem so lv ing ,  idea ev a lu a t io n ,  i s  
r e l a t i v e l y  immune from the c r i t i c i s m s  a ssoc ia ted  with quan t i ty  
measures. In a d d i t io n ,  i t  should be noted t h a t  in ferences  from 
genera t ive  problem-solving s tu d ie s  a re  not  considered v a l id  when made 
in re fe rence  to  e va lua t ive  problems (Van de Ven, 1974).
The m ajo r i ty  o f  the s tu d ie s  comparing the  e f f e c t s  of  d i f f e r e n t  
procedural formats on ev a lu a t iv e  tasks  have used a q u a l i t y  measure, 
with a port ion  of these  s tu d ie s  using some type o f  an add i t iona l  
measure o f  acceptance.  Thus, the  following review of  the  l i t e r a t u r e  
o u t l in e s  the  development of  fou r  decision-making formats ,  i n t e r ­
a c t in g ,  consensus, the  nominal group technique ,  and the Delphi 
technique ,  focusing on t h e i r  e f f e c t iv e n e s s  on ev a lu a t iv e  t a s k s .  Only 
the  q u a l i t y  and acceptance measures were h igh l ig h ted .  S t e i n e r ' s  
conceptual model of  group process and p ro d u c t iv i ty  was used in an 
at tempt to  s t r u c tu r e  a coherent  review.
Decision Formats
S te ine r  notes t h a t  not a l l  decis ion  formats a re  equal ;  some 
promote higher l e v e l s  o f  p ro d u c t iv i ty  than o th e r s .  A group may have a 
procedural format imposed upon i t  by the  environment o r  by an ou ts ide  
body, as i s  o f ten  the  case in many o rgan iza t iona l  committees. Should 
a group have a format imposed upon i t ,  the  group i s  r e l i e v e d  of  the
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r e s p o n s i b i l i t y  o f  s t ru c tu r in g  or  organizing i t s e l f ,  which i s  p a r t  of 
the  process v a r i a b le s .  Since some formats d i c t a t e  what the  p o ten t ia l  
p ro d u c t iv i ty  o f  the  group may be, the  actual  p ro d u c t iv i ty  may, in 
tu rn ,  be d i c t a t e d  by the appropr ia teness  o f  the  imposed format in 
matching the  group 's  resources .
Whether imposed or s e l e c te d ,  the  format the group opera tes  
under i s  sub jec t  to  c e r t a in  process lo sses  which decrease  the  actual  
p ro d u c t iv i ty ,  or  e f f e c t iv e n e s s .  This review of  the  decision-making 
l i t e r a t u r e  sha l l  compare the  e f f e c t iv e n e s s  o f  the  four  d i f f e r e n t  
decision-making formats in an e f f o r t  to  determine which formats tend 
to  promote higher  l ev e ls  of  p ro d u c t iv i ty .
A group without an imposed s t r u c tu r e  or  format must, 
consciously  or no t ,  develop some form of o rgan iza t ion  before beginning 
work. Unstructured groups such as th e se ,  r e f e r r e d  to  as i n te r a c t in g  
groups, comprise the  f i r s t  ca tegory of  i n t e r e s t  in t h i s  study.  
In te r a c t in g  Groups
The in te r a c t in g  group i s  the  most commonly used format fo r  
decision-making groups. Typ ica l ly ,  a leader  p resen ts  a problem and 
the  group d iscusses  i t ;  th e re  i s  no prearranged s t r u c tu r a l  format 
and group members a re  permitted  to  i n t e r a c t  in any manner. Decisions 
a re  of ten  based on a m ajo r i ty  ru le  vote .  Many decision-making s tu d ie s  
in v e s t ig a t in g  f a c i l i t a t i v e  in te rv en t io n  techniques include an i n t e r ­
ac t in g  group as a c o n t ro l ,  o r  no t rea tm ent  group, as a bas is  f o r  
comparison. The s tu d ie s  t h a t  have demonstrated a p a r t i c u l a r  i n t e r ­
vention technique to  be more e f f e c t i v e  than an uns t ruc tu red  i n te r a c t in g  
group wil l  not  be e labo ra ted  upon a t  t h i s  t ime, r a t h e r  they wil l  be
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included in the  d iscuss ion  o f  the  s tu d ie s  deal ing  with t h a t  p a r t i c u l a r  
in te rv en t io n  technique. However, the  process losses  a ssoc ia ted  with 
the  i n t e r a c t in g  group wil l  be d iscussed a t  t h i s  time.
Based on previous r e sea rch ,  Maier (1967) ou t l ined  what he 
considered to  be the  l i a b i l i t i e s ,  or  process lo sses  o f  problem-solving 
groups using an i n t e r a c t in g  format.
1) Social P re ssu re . Social p ressure  i s  a major fo rce  t h a t  
tends to  produce conformity. The d e s i r e  to  be a good 
group member and to  be accepted tends to  s i l en c e  d isa g ree ­
ment and favors  consensus.
2) Individual  Domination. In most l e a d e r l e s s  groups a 
dominant indiv idual  emerges and captures  more than his 
share of  in f luence  on the  outcome. He can achieve t h i s  
end through a g r e a t e r  degree o f  p a r t i c i p a t i o n  (va lence) ,  
persuas ive  a b i l i t y ,  o r  stubborn p e rs i s tan c e  ( fa t ig u in g  
the oppos i t ion ) .
3) Conf l ic t ing  Secondary Goal; Winning the  Argument. When 
faced with several  f e a s i b l e  a l t e r n a t i v e  so lu t io n s ,  
members o f ten  develop p re fe rences ;  once these  emerge the 
d e s i r e  to  support  a p o s i t io n  i s  c re a te d .  More and more 
the goal becomes t h a t  of  winning the dec is ion  r a th e r  
than f ind ing  the  bes t  so lu t io n .
Maier (1967) a lso  contended t h a t ,  depending upon the 
o rgan iza t ion  and in t e g r a t i o n  o f  a group, c e r t a in  f a c to r s  could be 
perceived as e i t h e r  advantageous or  disadvantageous to  the  group 's  
func t ion ing .  The s k i l l  o f  the  g roup 's  d iscuss ion  lead e r  was noted by 
Maier to  be the  key to  whether the  following f a c to r s  served as a n . a s s e t  
or  l i a b i l i t y  f o r  the  group.
1) Disagreement. The f a c t  t h a t  d iscuss ion  may lead to  
disagreement can serve e i t h e r  to  c re a te  hard fe e l in g s  
among members o r  lead to  a r e s o lu t io n  o f  c o n f l i c t .
2) Conf l ic t ing  I n t e r e s t s  versus Mutual I n t e r e s t s . Some 
problems a re  s t a t e d  in a manner t h a t  r ev ea ls  several  
separa te  problems. I f  d i scuss ion  i s  not  synchronized to  a 
a c e r t a in  p a r t  o f  the  problem, each member may be engaged 
in d iscuss ing  a d i f f e r e n t  aspec t .
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3) Risk Taking. Groups a re  more w i l l in g  than ind iv idua ls  
to  reach dec is ions  involving r i s k s  which may lead to  a 
gain or  lo ss .
4) Time Requirements. Generally more time i s  required  f o r  a 
group to  reach a decis ion  than f o r  a s in g le  individual
to  reach one. However, the  p ra c t ic e  of  hastening a 
meeting can prevent  f u l l  d iscuss ion  o f  the  problem.
5) Mho Changes. Social p ressures  may cause the  member with 
the  most c o n s t ru c t iv e  views to  change and as a r e s u l t  the  
end-product s u f f e r s ;  however, i f  persons with the  l e a s t  
co n s t ruc t ive  po in ts  o f  view change, the  end-product i s  
upgraded.
In add i t ion  to  Maier (1967), o th e r  resea rche rs  have documented 
the  process losses  which opera te  in i n te r a c t in g  groups (Campbell, 1968; 
Col l ins  and Guetzkow, 1964; Collaros and Anderson, 1969; Dunnette, 
Campbell, and J a a s tad ,  1963; Hall and Williams, 1970). However, one 
of  the  most exhaust ive  compilat ions o f  process lo s se s  in i n te r a c t in g  
groups i s  by Delbecq, Van de Ven, and Gustafson (1975), Van de Ven 
(1974), and Ven de Ven and Delbecq (1971; 1974). The following i s .  
t h e i r  l i s t  o f  po ten t ia l  process  lo s se s :
1) A "focus" e f f e c t  wherein i n t e r a c t in g  groups " f a l l  in to  a 
ru t"  and pursue a s ing le  t r a i n  o f  thought f o r  long 
periods  (Dunnette, 1964; Torrance,  1957).
i
2) The "se l f -w eigh t ing"  e f f e c t ,  wherein an ind iv idua l  w il l  
p a r t i c i p a t e  in the  group to  the  e x te n t  t h a t  he f e e l s  
equal ly  competent with o thers  (Collaros and Anderson, 1969; 
Kelly and Thibaut,  1954).
3) The f a c t  t h a t  cover t  judgments a re  made but a re  not 
expressed as o v e r t  c r i t i c i s m s  (Collaros and Anderson, 1969).
4) The in e v i t a b le  presence with in  most o rgan iza t iona l  groups of  
s t a t u s  in c o n g r u i t i e s ,  wherein low -s ta tus  p a r t i c i p a n t s  may
be in h ib i t e d  and "go along" with opinions expressed by 
h ig h - s t a tu s  p a r t i c i p a n t s ,  even though they fee l  t h e i r  
opinions a re  b e t t e r  (Vroom, Grant, and Cotton,  1969).
5) Group p ressures  f o r  conformity and implied t h r e a t  of  
sanct ions  from the  more knowledgeable members (Dalkey and 
Hilmer, 1963; Hoffman, 1965).
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6) The in f luence  o f  dominant p e rso n a l i ty  types upon the group 
(Dalkey and Hilmer, 1963).
7) The amount of  time and e f f o r t  spent  by the  group to  
maintain i t s e l f  (Dalkey and Hilmer, 1963; Dunnette, 1964).
As o r i e n t a t i o n  to  maintain group i n t e r a c t io n  in c re a se s ,  
q u a l i t y  o f  so lu t io n  decreases (Campbell, 1968).
8) A tendency to  reach "speedy decis ions"  before  a l l  problem 
dimensions have been considered (Delbecq and Van de Ven,
1971; Maier and Hoffman, 1960).
* Van de Ven and Delbecq (1971) conclude t h a t  these  i n h i b i t i v e  f a c to r s  
may prevent  the  l a t e n t  resources of  group members from emerging in an 
i n t e r a c t in g  group.
Consensus Groups
A second decision-making format a group may adopt i s  t h a t  of 
a consensus group. Consensus groups allow members to  have uns t ruc tured  
i n t e r a c t i o n ,  j u s t  as does the  i n te r a c t in g  group format. However, in 
the d iscuss ion  process of the  consensus group, members are  gen e ra l ly  
in s t r u c t e d  to  fo l low s p e c i f i c  gu ide l ines  which a re  designed to  f o s t e r  
c e r t a i n  c o n f l i c t - r e s o lv i n g  behaviors used to achieve general  agreement. 
The following i s  a l i s t  of  gu id e l in es  commonly used in consensus group 
research  (Hall and Watson, 1970;- Nemiroff and King, 1975; Nemiroff, 
Pasmore, and Ford, 1976):
1) Avoid arguing f o r  your own rankings .  Present  your p o s i t io n  
as lu c id ly  and l o g ic a l l y  as p o s s ib le ,  but consider  
s e r io u s ly  the  r e a c t io n s  o f  the  group in any subsequent 
p re s e n ta t io n s  o f  the  same po in t .
2) Avoid 'w in - lo se '  s ta lem ates  in the  d iscu ss ion  o f  rankings .  
Discard the  not ion t h a t  someone must win and someone must 
lose  in the  d i sc u ss io n ;  when impasses occur ,  look f o r  the  
next  most accep tab le  a l t e r n a t i v e  f o r  both p a r t i e s .
3) Avoid changing your mind only in  o rder  to  avoid c o n f l i c t  
and to  reach agreement and harmony. Withstand p ressures  
to  y i e l d  which have no o b je c t iv e  or l o g i c a l l y  sound
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foundation. S t r iv e  f o r  en l ightened f l e x i b i l i t y ;  avoid 
o u t r ig h t  c a p i tu l a t i o n .
4) Avoid c o n f l i c t - r e d u c in g  techniques such as the major i ty  
vo te ,  averaging,  ba rga in ing ,  coin f l i p p i n g ,  and the  l i k e .  
Trea t  d i f f e r e n c e s  of opinion as in d ic a t iv e  of  an incomplete 
sharing o f  r e l e v a n t  information on someone's p a r t  and press  
f o r  add i t iona l  shar ing ,  e i t h e r  about task  or emotional 
d a ta ,  where i t  seems in o rder .
5) View d i f f e r e n c e s  o f  opinion as both na tura l  and helpful  
r a t h e r  than as a hindrance in  dec is ion  making. Generally ,  
the  more ideas expressed the g r e a t e r  the  l ike l iho o d  of  
c o n f l i c t  w i l l  be; but the r i c h e r  the  a r ra y  of  resources wil l  
be as wel l .
6) View i n i t i a l  agreement as suspect .  Explore the  reasons 
underlying apparent  agreements; make sure  t h a t  people have 
a r r iv e d  a t  s im i l a r  so lu t io n s  f o r  e i t h e r  the  same basic  
reasons or  fo r  complementary reasons before incorpora t ing  
such so lu t ion s  in the  group dec is ion .
The a p p l i c a t io n  of  the  consensus gu ide l ines  d i f f e r e n t i a t e s  the
consensus format from the u ns t ruc tu red  format o f  the i n t e r a c t in g  group
and thereby c o n s t i t u t e s  a f a c i l i t a t i v e  in te rv en t io n  technique (Hall and
Watson, 1970; Nemiroff and King, 1975; Nemiroff, Pasmore, and Ford,
1976).
Consensus gu id e l in es  were developed in an e f f o r t  to  overcome 
two process losses  i d e n t i f i e d  by Hall and Watson (1970) in an e a r l i e r  
study (Hall and Williams, 1970) which demonstrated the  e f f i c a c y  o f  
l abo ra to ry  t r a in in g  f o r  improving group processes .  Hall and Watson 
noted t h a t  two procedural  f a c t o r s  d i f f e r e n t i a t e d  the  performance of the  
untra ined  groups from t h a t  of  t r a in e d  groups. The f i r s t  f a c t o r ,  or 
process l o s s ,  was i d e n t i f i e d  as a " s t r a i n  toward convergence".
Untrained groups demonstrated a rap id  coalescence in reso lv ing  t h e i r  
task  in  order  to  reach a d ec is io n  and d ischarge  t h e i r  assigned respon­
s i b i l i t y .  Furthermore, the  c lo s e r  the  group came to  reaching t h e i r
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d e c i s io n ,  the  more the  impact o f  th e  s t r a i n  toward convergence became 
ev iden t .  The convergence s t r a i n  predominated to  the  po in t  t h a t  the  
importance o f  the  decis ion  t a s k  and the  members' emotional r e a c t io n s  
became secondary to  the  endeavor fo r  c lo su re .  Trained groups, on the  
o the r  hand, avoided premature convergence and even promoted indiv idua l  
expression of opinions and ideas in the  e a r ly  s tages  o f  the  t a s k .
The second f a c t o r ,  d i r e c t l y  r e l a t e d  to  the  convergence s t r a i n  
phenomenon, concerned the r e s o lu t io n  o f  c o n f l i c t .  Untrained groups ' 
opinion d i f f e re n c e s  served to  f r u s t r a t e  the  groups ' im p l i c i t  goal o f  
quick adjournment. Consequently, un t ra ined  groups employed quick 
decision-making techaniques ,  such as m a jo r i ty  r u l e ,  to  quickly  reso lve  
an is sue  so t h a t  the  group might con tinue .  As the  group approached 
convergence, they became p ro g res s iv e ly  l e s s  t o l e r a n t  o f  opinion 
d i f f e r e n c e s .  Conversely, t r a in e d  groups encouraged c o n f l i c t ,  which 
they perceived as an in d ic a t io n  o f  incomplete sharing o f  information 
among members. Differences o f  opinion were seen as a na tu ra l  outcome 
o f  a group s i t u a t i o n  and th e r e f o re  produced l i t t l e  f r u s t r a t i o n  among 
members.
Hall and Watson (1970) introduced the  consensus g u id e l in e s  in 
an at tempt to  break the  convergence s t r a i n  phenomenon and to  
l e g i t im a t i z e  c e r t a i n  adapt ive  group behaviors .  The g u ide l ines  were 
designed to  promote opinion shar ing by d i r e c t i n g  the  group toward a 
consensual r e s o lu t io n  of  c o n f l i c t .  Hall and Watson conducted t h e i r  
s tudy to  t e s t  th e  assumption t h a t  a g roup 's  performance i s  a funct ion  
of  th e  member's opinion o f  t h e i r  p o ten t ia l  as a group and t h e i r  shared 
percept ions  o f  what c o n s t i t u t e s  a p p ro p r ia te  member behavior .  The
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r e s u l t s  of  the  study indica ted  t h a t  the  groups rece iv ing  the  consensus 
gu ide l ines  outperformed th e  un ins t ruc ted  groups on group e f fe c t iv en e ss  
a re  r e f l e c t e d  by several measures of  dec is ion  q u a l i t y .  I n t e r e s t i n g l y ,  
the  two groups did not d i f f e r  in the  amount of  time required  to  reach 
t h e i r  f in a l  d ec is io n .  The performance d i f f e ren c e s  were a t t r i b u t e d  to 
the  u t i l i z a t i o n  o f  the  consensual dec is ion  gu ide l ines  by the  in s t ru c te d  
group. I t  was in fe r red  t h a t  the  un ins t ruc ted  groups performed l e s s  
e f f e c t i v e l y  because, in the  absence of  the  consensus g u id e l in es ,  they 
re so r ted  to  more t r a d i t i o n a l  methods of dec is ion  making such as 
m ajo r i ty  r u l e .
Nemiroff and King (1975) extended Hall and W ill iam's  (1970) and 
Hall and Watson's (1970) work with consensus gu ide l ines  by combining 
s e l f - r e p o r t s  with observer r ep o r t s  to  v e r i f y  the  decision-making 
processes used by groups in an eva lua t ive  t a s k ,  the  NASA Lost on the 
Moon exerc ise  (Hall and Watson, 1970). Nemiroff and King (1975) 
employed a s l i g h t l y  modified vers ion  o f  the  consensus gu ide l ines  used 
by Hall and Watson (1970) in  which group members were asked to  fol low 
in reso lv ing  c o n f l i c t .  Observers recorded the  frequency of  use of  
co n f l i c t - r ed u c in g  techniques such as m a jo r i ty  vo te ,  averaging of 
rank ings ,  and t r a d in g .  The leng th  o f  time to complete the  t a s k ,  within  
an imposed 40 minute l i m i t ,  was a lso  recorded.  Afte r  f in i s h in g  the 
t a s k ,  group members completed a q u es t ionna i re  a ssess ing  t h e i r  rea c t io n s  
to  t h e i r  group 's  performance in  terms o f  s a t i s f a c t i o n  with the  group 's  
d e c i s io n s ,  s a t i s f a c t i o n  with t h e i r  own performance, and perceived group 
e f f e c t i v e n e s s .  The r e s u l t s  of  the  study ind ica ted  t h a t  th e  in s t ru c te d  
groups produced a s i g n i f i c a n t l y  b e t t e r  q u a l i t y  o f  dec is ion  than was
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produced by the  un ins t ruc ted  groups when ad jus ted  f o r  p re-d iscuss ion  
resources .  Nemiroff and King suggested t h a t  the  consensual technique 
employed by the  i n s t ru c te d  groups promoted a f u l l e r  sharing of ideas 
among p a r t i c ip a n t s  while un ins t ruc ted  groups reso r ted  to  the  decis ion  
s ty l e s  of  m ajor i ty  vote,  averaging,  and t r a d in g .
Nemiroff and King (1975) found t h a t  the  in s t ru c te d  groups used 
almost 50 percent  more time in reaching t h e i r  dec is ions  on the exper i ­
mental task  than did the  u n ins t ruc ted  groups. This f ind ing  i s  in 
c o n f l i c t  with e a r l i e r  s tu d ies  (Hall and Will iams,  1970; Hall and Watson, 
1970) which reported  t h a t  in s t ru c te d  ( t r a in e d )  groups required  an equal 
amount o f  time to  complete the  ta sk  as did the  un ins t ruc ted  groups.
Nemiroff and King (1975) found no d i f f e ren ces  between 
in s t ru c te d  and un ins t ruc ted  s u b j e c t ' s  re a c t io n s  to  quest ions  concerning 
t h e i r  s a t i s f a c t i o n  with group d e c i s io n s ,  s a t i s f a c t i o n  with s e l f ­
performance, and perceived group e f f e c t iv e n e s s .  Thus, Nemiroff and 
King noted t h a t  although consensual dec is ion  techniques permit 
increased member involvement in  the  dec is ion  process ,  they do not 
n e c e s sa r i ly  increase  acceptance of  the  group 's  f i n a l  d e c i s io n ,  nor do 
they n e ce ssa r i ly  f o s t e r  favorab le  a t t i t u d e s  toward working in groups.
However, the  consensus method promotes c e r t a in  behaviors t h a t  
reduce the  po ten t ia l  f o r  process lo s s .  The consensus gu id e l ines  reduce 
the  l ike l ihood  of soc ia l  p ressure  and indiv idual  dominance by 
encouraging open express ion  of  disagreement. Moreover, they increase  
th e  l ike l ihood  t h a t  c o n f l i c t  i s  regarded as a na tura l  occurrence in  an 
open d iscuss ion ;  thus d i f fe ren c e s  of opinion are  viewed as helpful  and 
members a re  not preoccupied with the  secondary goal o f  promoting t h e i r
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preference .
Nominal Group Technique
The nominal group technique i s  a s t ru c tu re d  method of  group 
dec is io n  making. Group members s i l e n t l y  and independently generate  
poss ib le  so lu t io n s  to  the  decision-making t a s k .  Following t h i s  s i l e n t  
per iod ,  members take  turns  in a round-robin fashion  expla in ing t h e i r  
ideas which a re  recorded fo r  the  group. This i s  followed by an i n t e r ­
a c t io n  period where members may seek c l a r i f i c a t i o n  and e labora t ion  of 
p a r t i c u l a r  ideas t h a t  they may not f u l l y  unders tand.  In the  f in a l  
s tage ,  members s e c r e t ly  vote on the  ideas presented;  the  votes a re  then 
pooled y ie ld in g  a ranked order  o f  s o lu t io n s .
I t  i s  important to d i f f e r e n t i a t e  between the term "nominal 
group" and the  "nominal group technique" in re fe rence  to  d e c i s io n ­
making s tu d ie s .  The term nominal group has been used to  r e f e r  to 
groups of ind iv idua ls  who have been brought toge ther  to c o l l e c t i v e l y  
form a group. No verbal i n t e r a c t io n  i s  permitted and t y p i c a l l y  the  
e f f e c t  o f  the  presence of  o th e r  people on p ro d u c t iv i ty  i s  s tudied  
(Vroom, Grant,  and Cotton, 1969). The concept of the  nominal group 
technique was developed by Andre' L. Delbecq and Andrew Van de Ven 
(Van de Ven, 1974; Van de Ven and Delbecq, 1974). The method of  
dec is io n  making was derived from soc ia l -psycho log ica l  s tu d ie s  of 
dec is ion  conferences and po l icy  board and program planning committees 
in conwunity agencies r equ i r in g  the  p a r t i c i p a t i o n  of  low income people.
Delbecq and Van de Ven r e p o r t  having much success with the  
implementation o f  t h i s  in te rv en t io n  technique in  hea l th  agenc ies ,  
socia l  s e r v i c e ,  educa t ion ,  in du s t ry ,  and in  public  a d m in is t ra t io n
agencies (Delbecq and Van de Ven, 1970; 1971; Delbecq, Van de Ven, and 
Gustafson, 1975; Delbecq, Ven de Ven, and Wallace, 1972; Ven de Ven, 
1974; Ven de Ven and Delbecq, 1971; 1972(a); 1972(b); 1974). The 
technique has received f u r t h e r  acceptance as a f a c i l i t a t i v e  i n t e r ­
vention (Ford and Nemiroff, 1975) useful  in determining t r a i n in g  needs 
(Green, 1974), improving communication problems (Green and P i e t r i ,
1974; Huseman, 1972; Huseman, L ah i f f ,  and Well,  1974; Knippen and Van 
Voorhis, 1974; Vroman and Green, 1974) and in o rgan iza t iona l  develop­
ment s t r a t e g i e s  (Mosley and Green, 1974).
Delbecq and Van de Ven (1974), Delbecq, Van de Ven, and 
Gustafson (1975), and Van de Ven (1974), a t t r i b u t e  the  e f fe c t iv en e ss  
of  the  technique to  the  imposed s t ru c tu re d  process ,  which i s  based on 
past  resea rch .  The imposed s t r u c tu r e  o f  the  nominal group technique 
a c t s  to  increase  th e  p o ten t ia l  p ro d u c t iv i ty  o f  a decision-making group. 
Van de Ven and Delbecq be l ieve  the  following research  to  s u b s ta n t ia t e
t h e i r  claims about the  nominal group technique.  They fee l  t h a t  nominal
technique groups:
1) St imula te  c r e a t i v e  tens ion  by means o f  the  presence of  
o th e r s ,  the  s l i e n c e ,  and the  evidence o f  a c t i v i t y .  This 
tens ion  i s  important  f o r  the  individual  commitment to  the  
search process .  Thus, the  soc ia l  f a c i l i t a t i o n  of  the  
group s e t t i n g  is  re ta in e d  and amplif ied  (Dalton, 1970).
2) Avoid eva lua t ion  or e labora t ing  comments while problem 
dimensions a re  being generated (Maier and Hoffman, 1960).
3) Provide each indiv idua l  time and oppor tun i ty  to  engage in 
r e f l e c t i o n  (search)  and fo rce  p a r t i c i p a n t s  to record t h e i r
thoughts (Dunnette, 1964; Horowitz and Newman, 1964; Maier
and Solem, 1952).
4) Avoid th e  dominance o f  group output  by strong p e rso n a l i ty  
types (Maier and Maier, 1957).
5) Prevent premature c lo su re  to  the  a l t e r n a t i v e  search process
and dec is ion  making (Bennett ,  1955; Maier and Hoffman, 
1960).
6) Allow a l l  p a r t i c i p a n t s  to  share in the  oppor tun i ty  fo r  
inf luencing  the  d i r e c t i o n  of  group-decis ion outcome 
(Goldman, Bolen, and Mart in , 1961; Pe lz ,  1956).
7) Encourage the  genera t ion  o f  minori ty  opinions and ideas ,  
which consequently  a re  more l i k e l y  to  be voiced (Maier and 
Solem, 1952).
8) To le ra te  c o n f l i c t i n g ,  incompatible ideas s ince  a l l  ideas 
a re  revealed in w r i t in g  (Deutsch, 1949; Guetzkow and Gyr, 
1954).
9) A l lev ia te  "hidden agendas" or cover t  p o l i t i c a l  group 
dynamics which a re  d i f f i c u l t  to  develop when wri t ing  
(Foure izos,  Hutt ,  and Guetzkow, 1950).
10) Induce a sense o f  r e s p o n s i b i l i t y  in the  members to  achieve 
group success (Benne and Shea ts ,  1948).
11) Impose a burden upon a l l  p a r t i c ip a n t s  to work and produce 
t h e i r  share in  th e  necessary ta sk  (Bales ,  1953; Deutsch, 
1949).
12) By means of  w r i t te n  express ion ,  induce a g r e a te r  fee l in g  
of commitment and a g r e a te r  sense of  permanance than does 
spoken expression (Bouchard, 1969; Horowitz and Newman, 
1964).
13) Separate  id ea t io n  (p ro b lem - id e n t i f i ca t io n )  from eva lua t ion  
( s o lu t io n - g e t t i n g )  which i s  supe r io r  to  group processes 
which combine them ( B r i lh a r t  and Jochem, 1964; Maier, 1958; 
Maier and Hoffman, 1960; Maier and Maier, 1957).
14) Increase  the  q u a l i t y  o f  performance by employing processes 
which (a) r e t a r d  speedy d e c i s io n s ,  and (b) cause the  group 
to  perceive the  ta sk  with an a t t i t u d e  o f  "problem­
mindedness" as opposed to  "solution-mindedness" (Maier, 
1958; Maier and Solem, 1952).
15) Make use o f  s t ru c tu re d  group processes which f a c i l i t a t e  
problem solving by (a) specify ing  r o l e  requirements (Taylor 
Berry, and Block, 1958) and (b) s t r u c tu r in g  communication 
networks ( L e a v i t t ,  1951).
16) Incorpora te  the  round-robin  process in  the  group process 
which f a c i l i t a t e s  s e l f - d i s c l o s u r e  o f  id e a s ,  even by l e s s  
secure members who may h e s i t a t e  to  bring some problem 
dimensions before the  group in  the  conventional i n t e r a c t in g  
s i t u a t i o n  (C u lber t ,  1968).
Van de Ven and Delbecq (1971, p. 210) have repea ted ly  applied 
t h e i r  technique on problems requ ir ing  idea genera t ion  and have sp e c i f ied  
t h a t :
When the  t a sk  requirement  of  a group i s  f a c t - f i n d in g  
or  information gen era t io n ,  use o f  nominal processes 
a re  suggested by the  r esea rch .  When the  problem req u i re s  
information sy n th e s i s ,  e v a lu a t io n ,  o r  group consensus,  
i n t e r a c t in g  group processes a re  prescr ibed  (Delbecq and 
Van de Ven, 1971; Dunnette, 1964; Maier and Hoffman, 1960).
The above s ta tement may expla in  why a technique t h a t  has
generated many r e p o r t s  o f  "applied" success and research  s tu d ie s  using
genera t ive  tasks  (Carr ,  Green, and Hughes, 1977; Chung and F e r r i s ,
1971; Geren, 1978; Green, 1 975; Stumpf, Freeman, and Zand, 1979; Van
de Ven, 1974) has produced a pauci ty  o f  resea rch  using eva lua t ive
t a s k s .
In one of  the  very few s tud ies  employing an eva lua t ive  t a s k ,  
the  Lost a t  Sea exerc ise  (Nemiroff and Pasmore, 1975), with the  nominal 
group technique,  Nemiroff, Pasmore, and Ford (1976) compared 
performance and a t t i t u d e  measures and th e  time required  to  complete the  
ta sk  in decision-making groups using e i t h e r  the  nominal group technique 
(Van de Ven and Delbecq, 1974), the  consensus approach (Hall and Watson, 
1970; Nemiroff and King, 1975), or the  i n t e r a c t in g  group format. On 
th ree  measures of  performance, consensus group dec is io ns  were 
s i g n i f i c a n t l y  b e t t e r  than the  dec is ions  o f  the  i n t e r a c t i n g  groups; 
th e re  were no d i f f e r e n c e s  between the  d e c is io ns  reached by the  nominal 
and the  i n te r a c t in g  groups.  The nominal technique groups were 
outperformed by the  consensus groups on only one performance measure, 
q u a l i ty .
Group member's s a t i s f a c t i o n  with t h e i r  g roup 's  d e c is io ns  and
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with t h e i r  own performance, and general a t t i t u d e s  toward the  experiment 
were assessed by a 14-item post-experimental  ques t io n na i re .  The 
f ind ings  revealed a c o n s i s t e n t  pa t te rn  fo r  items assess ing  the  
perceived q u a l i t y  of  a g roup 's  dec is ion  and s e l f - s a t i s f a c t i o n  with 
p a r t i c i p a t i o n  and performance. Members o f  consensus groups believed 
t h e i r  dec is ions  to be b e t t e r  and were more s a t i s f i e d  with t h e i r  
d ec is ion  than were i n t e r a c t in g  group members. There were no 
d i f f e r e n c e s  found between nominal and i n t e r a c t in g  groups, and nominal 
and consensus groups on any of  the  14 i tems.  Nominal groups completed 
the  ta sk  in s i g n i f i c a n t l y  l e s s  time (19.39 minutes)  than did e i t h e r  
consensus (28.22 minutes) or  i n t e r a c t in g  groups (27.50 m in u te s ) . There 
were no time d i f fe ren c e s  found between consensus and i n t e r a c t in g  groups, 
a f ind ing  which was con tra ry  to  Nemiroff and King (1975) but c o n s i s t e n t  
with Hall and Williams (1970) and Hall and Watson (1970).
In summary, the  groups using the  consensus format were more 
e f f e c t i v e  than the  groups using the i n t e r a c t in g  format and, in  one 
case ,  than those  using the  nominal group technique on performance and 
a t t i t u d e  measures. Nemiroff e t  a l . (1976) suggested using the  nominal 
group technique in s i t u a t i o n s  where time i s  a c r i t i c a l  f a c t o r  and the 
des i red  q u a l i ty  of  the  group dec is ion  i s  high but not  the  utmost.
A r ec en t  study by Herbert and Yost (1979) compared the  
e f f e c t iv e n e s s  of  i n t e r a c t in g  groups and groups using the  nominal group 
technique in solving the  NASA Lost on the  Moon ex e rc ise  (Hall and 
Watson, 1970). Herbert and Yost (1979) modified the  nominal group 
technique by e l im ina t ing  the  second s i l e n t  vot ing  phase and replaced i t  
with group d iscuss ion  vo t ing .  This m odif ica t ion  in  the  process o f  the
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nominal group technique has been described by Holloman and Hendrick 
(1971) as a "judgment-discussion-judgment" approach r a th e r  than the 
nominal group technique. The r e s u l t s  on th ree  performance measures 
revealed t h a t  the  decis ion  o f  the  modified nominal group technique 
groups were b e t t e r  than those of  the  i n te r a c t in g  groups. This f inding 
was c o n t ra d ic to ry  to  t h a t  o f  Nemiroff, Pasmore, and Ford (1976).
Herbert  and Yost explained t h a t  t h i s  d i f fe ren c e  may be due to  t h e i r  
m odif ica t ion  in the  nominal group technique to  include a consensus 
seeking phase in  the  f in a l  vot ing  s tage .
Neither Nemiroff, Pasmore, and Ford (1976) nor Herbert and 
Yost (1979) o ffe red  in s ig h t  as to what process lo sse s  might be 
opera t ing  in groups using the  nominal group technique .  However, Van 
de Ven (1974), Van de Ven and Delbecq (1974), and Delbecq, Van De Ven, 
and Gustafson (1975) observed several  d e f i c ie n c i e s  in the  technique.  
During the  d iscuss ion  phase the  p o s s i b i l i t y  e x i s t s  t h a t  the  i n t e r ­
ac t ions  of  the  group members may promote f r u s t r a t i o n  and r e s u l t  in  a 
f r a c t io n a te d  group.
A second process lo s s  may r e s u l t  from the  d i s s a t i s f a c t i o n  o f  
group members with the  highly  s t ru c tu red  process of  the  nominal group 
technique .  The implementation of  the  process r eq u i re s  advanced 
planning to  prepare m a te r ia l s  and th e  s t ru c tu re d  format allows for  
only one p resen ta t io n  of  a top ic  during the  meeting. The imposed 
s t r u c tu r e  r eq u i re s  conforming behavior from a l l  p a r t i c i p a n t s ,  a 
condit ion  which may be uncomfortable to some group members.
The nominal group technique helps to e l im ina te  several  process 
l o s s e s .  The technique c a l l s  fo r  a round-robin p re sen ta t io n  of
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individual  dec is ions  which provides equal oppor tuni ty  fo r  a l l  members 
to  express  ideas and encourages m inor i ty  opin ions .  Furthermore, the  
f in a l  group dec is ion  i s  the  product of  pooled individual votes  which 
a re  c a s t  in s e c r e t .  Thus, the  e f f e c t s  o f  socia l  pressure  and 
individual  dominance a re  l e s s  l i k e l y  to in f luence  the  nominal technique 
group 's  p rod u c t iv i ty .
Delphi Technique
The f in a l  decision-making technique to  be reviewed i s  the 
Delphi technique.  The Delphi concept was o r ig in a te d  in the ea r ly  
1950's in the  Air Force sponsored defense resea rch ,  "P ro jec t  Delphi", 
conducted by the  RAND Corporation (Dal key and Helmer, 1963). The 
re sea rch  focused on the  use o f  expert  opinion and had the o b jec t iv e  to 
" . . . ob ta in  the  most r e l i a b l e  consensus o f  opinion from a group of 
experts  . . .  by a s e r i e s  o f  in te n s iv e  q ues t ionna ire s  in te rspe rsed  with 
con tro l led  opinion feedback" (p. 458).
P a r t i c ip a n t s  in Delphi groups never assemble nor do they know 
th e  i d e n t i t y  of the  o ther  members. After  rece iv ing  the  decision-making 
t a s k ,  members a re  f r e e  to  develop so lu t io ns  a t  t h e i r  own l e i s u r e .  Upon 
completion of  the  t a sk  they r e tu rn  t h e i r  input  to  a cen t ra l  monitoring 
committee which then pools the  members' responses and comments. The 
pooled information i s  re tu rned  to  the  group members who may then 
compare t h e i r  responses to  those  o f  th e  o ther  p a r t i c ip a n t s  and, i f  they 
wish,  may change t h e i r  opinions or add f u r th e r  comments. This i n f o r ­
mation i s  again re tu rned  to  the  monitoring committee fo r  c o l l a t i o n  of 
the  responses .  This r e i t e r a t i v e  process may continue  u n t i l  th e re  i s  a 
convergence of  opinion or u n t i l  a po in t  o f  diminishing re tu rn s  i s
reached.
Delphi s tu d ie s  have been conducted in a v a r i e ty  o f  s e t t i n g s .  
O r ig in a l ly  the  Delphi technique was used in long-range fo recas t ing  
p a r t i c u l a r l y  in h ighly  technological  o rgan iza t ions .  However, Delphi 
s tu d ie s  have a lso  been conducted to  evaluate  the  q u a l i t y  o f  l i f e  
(Dalkey, Rourke, Lewis, and Synder, 1972), to  evaluate  po ss ib le  budget 
a l l o c a t io n s ,  to i d e n t i f y  poss ib le  advantages and disadvantages o f  
p o ten t ia l  po l icy  op t ions ,  to  plan curriculum development, and in heal th  
care  planning (Linstone and Turoff ,  1975).
Although cases employing the  Delphi technique number in  the  
thousands,  one of the  t ec h n iq u e 's  developers ,  Olaf Helmer (1975), noted 
t h a t  the  Delphi method s t i l l  lacks a sound th e o r e t i c a l  base. Helmer 
suggested t h a t  t h i s  de f ic iency  is  a r e s u l t  of  a lack of  s c i e n t i f i c  
study examining the  process of  the  technique,  probably stemming from 
the f a c t  t h a t  by d e f i n i t i o n  the  Delphi technique i s  concerned with the 
use o f  experts  and t h a t  exper ts  in any f i e l d  r a r e l y  a re  a v a i la b le  as 
l abo ra to ry  su b je c t s .
Wide spread use of  the  Delphi technique has led to many 
v a r i a t i o n s  in format and implementation among p r a c t i t i o n e r s .  Disagree­
ment s t i l l  e x i s t s  among p r a c t i t i o n e r s  on severa l  po in ts  (T uro f f ,  1970):
1) Should the  i d e n t i t y  o f  the  respondent group be 
anonymous among i t s  members, to  the  monitoring team, 
and to  the  r e c e p ie n ts  o f  the  Delphi f ind ings?
2) Should open-ended or  closed-ended quest ions be used to 
ob ta in  information from the  respondent group?
3) How many i t e r a t i o n s  of  ques t io nn a i re s  and feedback re p o r t s  
a re  needed?
4) What should be included as feedback and what should be 
e l iminated?
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5) How much time i s  the  respondent group allowed?
6) Do emotional arguments convey content  t h a t  should be 
r e ta in e d  in the  exerc ise?
Turoff  (1970) s t a t e s  t h a t  th e re  a re  no hard and f a s t  ru l e s  to  guide 
the  design o f  a Delphi group. He f u r th e r  s t a t e s  t h a t  su b jec t iv e  
judgments must be made by the  monitoring committee regarding the 
qu an t i ty  of  information re ta in e d  in the  feedback r e p o r t s .  This judg­
ment should be guided by th e  needs of the  r e c i p i e n t s  o f  the  f in a l  
Delphi product.
The aforementioned u n c e r t a i n t i e s  a ssoc ia ted  with the  design and 
implementation o f  the  Delphi process have produced some c r i t i c i s m s  of 
the  technique.  Sackman (1975),  the  most vocal of  the  c r i t i c s ,  claims 
t h a t  most Delphi s tu d ie s  a re  u n s c i e n t i f i c  and t h a t  a psychometrically  
sound ques t ionna ire  would produce more e f f e c t i v e  r e s u l t s  than would a 
Delphi study. Reaction to  Sackman's c r i t i q u e  has been s t rong:  
according to Goldschmidt (1975) many o f  Sackman's claims a re  out o f  
con tex t  or unfounded. Even though th e re  have been some poorly 
developed a p p l ic a t io n s  of the  technique ,  many of  Sackman's conclusions 
about past  Delphi resea rch  a re  . inappropr ia te .  For example, Sackman 
evaluated the  f i t n e s s  of  th e  Delphi technique by comparing i t  with the  
"Standards fo r  Educational and Psychological Tests"  published by the  
American Psychological Associa t ion s p e c i f i c a l l y  to  apply to 
standardized  t e s t s ;  Delphi proponents point  out  t h a t  the  Delphi 
technique was not conceived as a psychological or educational  t e s t  nor 
has i t  been used fo r  those purposes (Coates,  1975; Goldschmidt, 1975; 
J i l l s o n ,  1975; Scheele ,  1975).
Dalkey, one of  the  e a r l i e r  re sea rch e rs  working on P ro jec t
Delphi a t  the  RAND Corporat ion,  i s  one of  few who has compared the 
e f f e c t iv en e ss  o f  the  Delphi technique with o th e r  decision-making 
formats (Dalkey, Rourke, Lewis, and Synder, 1972). Dalkey (1968;1969) 
conducted two s tu d ie s  t h a t  compared the  e f f e c t iv en e ss  of groups using 
f a c e - to - f a c e  d iscuss ion  ( i n t e r a c t i n g  groups) with groups using four 
rounds o f  anonymous q ues t ionna ire  feedback (Delphi groups) .  P a r t i c i ­
pants solved almanac type quest ions  ( e .g .  How many telephones were 
th e re  in  the  United S ta te s  in 1954?) and were given feedback in the  
form of  medians and q u a r t i l e s  fo r  responses from the  previous rounds. 
The dec is ion s  o f  the  Delphi groups were found to  be more accura te  than 
the  dec is ions  of  the  i n te r a c t in g  groups. Although th e re  were no 
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  between the  two decision-making 
formats ,  Dalkey (1972) s t a te d  t h a t  "When t h i s  experiment i s  considered 
along with several  o thers  showing the same kind of  outcome, the  r e s u l t s  
appear more s i g n i f i c a n t "  (p.  24).
Campbell (1966) a l so  compared four-round Delphi groups with 
f a c e - to - f a c e  groups ( l e a d e r l e s s  i n t e r a c t in g  groups) .  Campbell 
concurred with Dalkey, f ind ing  Delphi groups to  be more e f f e c t i v e  on 
economic fo rec as t in g  problems than were f a c e - to - f a c e  groups.
Gustafson, Shulka, Delbecq, and Walster  (197 3) were the  f i r s t  
r e sea rche rs  to compare th e  e f f e c t iv e n e s s  o f  the  Delphi technique with 
the  nominal group technique;  i n t e r a c t in g  groups and in d iv id u a ls  were 
a lso  included in  t h e i r  s tudy.  A f u l l e r  app re c ia t io n  o f  the  r e s u l t s  of 
t h i s  study might be gained i f  th e  s i m i l a r i t i e s  and the  c o n t r a s t s  o f  the  
group processes in the  Delphi technique and in  th e  nominal group 
technique a re  noted (Table 1 ) .  Both in te rv en t io n s  fo l low a sequence of
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T a b le  1
Group Processes in th e  Delphi Technique 
and the  Nominal Group Technique (NGT)
Group Process Del phi NGT
P a r t i c ip a n t s  required to w r i te  
down t h e i r  so lu t io n s .
Yes Yes
Information about o ther  
members' so lu t io ns  a re  
presented in w r i t ing .
Yes
(monitoring
committee)
Yes 
(on NGT 
board)
C l a r i f i c a t i o n  of  Questions Yes
(through w r i t te n  
feedback)
Yes 
( o r a l l y  in 
round-robin)
Voting procedure: s e c r e t l y ,  
then a r r i v e  a t  a f in a l  ranking 
through a pooled vote
Yes Yes
I d e n t i t y  of respondents  
i s  anonymous.
Yes No
Members meet face  to  face No Yes
Presence of dynamics of  
social  i n t e r a c t io n
No Yes
Modes of communication:
w r i t te n
visual
oral
Yes
No
No
Yes
Yes
Yes
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s t ru c tu re d  group processes which tend to  minimize some o f  the  process 
l o s se s  a ssoc ia ted  with i n t e r a c t in g  groups (Delbecq, Van de Ven, and 
Gustafson, 1975; Van de Ven, 1974; Van de Ven and Delbecq, 1971).
Although th e re  a re  a number o f  s i m i l a r i t i e s  between the  Delphi 
technique and the  nominal group techn ique ,  Gustafson e t  a l . (1973)
found major d i f f e ren c e s  between groups using the  two formats on
problems req u i r in g  sub je c t iv e  l ike l ih o o d  es t im ates  ( e .g .  The observed 
height  o f  a person i s  68 inches.  Is  the  person more l i k e l y  to  be a 
male or  female? How much more l i k e l y ? ) .  Results  ind ica ted  t h a t  groups 
using th e  nominal group technique were supe r io r  to  the  o ther  th ree  
decision-making formats;  i n t e r a c t in g  groups were second b e s t ,  followed 
by ind iv idua l  e s t im a te s ,  and the  two-round Delphi technique ,  
r e s p e c t iv e ly .  The w r i t ten  feedback process employed by groups using 
th e  Delphi technique appeared to  lead to  a reduc t ion  o f  q u a l i t y  in the
groups ' performance and thus acted as a process lo ss  (Gustafson e t  a l . ,
1973). Gustafson e t  a l . specula ted t h a t  th e  feedback without c l a r i f i ­
c a t io n  may have led to  d i s t o r t i o n  o f  the  feedback information.
An im pl ica t ion  o f  th e  Gustafson e t  a l . (1973) study i s  t h a t  
d iscuss io n  and/or  the  soc ia l  f a c to r s  p resen t  in groups using the  
nominal group technique may serve to  increase  a group 's  po ten t ia l  
p ro d u c t iv i ty .  A c o r o l l a r y  to  t h i s  may be t h a t  the  lack  o f  d iscuss ion  
and/or  th e  lack  o f  social  f a c t o r s  may opera te  as a process lo s s  in 
groups using th e  Delphi technique .  Contrary to  t h i s  viewpoint , both 
Dalkey and Helmer (1963) and Turoff  (1970) s t r e s s  t h a t  the  absence of  
a group s e t t i n g  f a c i l i t a t e s  dec is ion  making in the  Delphi technique 
as the  respondents a re  anonymous and the  f ea r  o f  po ten t ia l  repercuss ions
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and embarassment a re  removed.
However, any conclusions based upon the  f ind ings  of  the 
Gustafson e t  a l .  (1973) study may be premature. Van de Ven and Delbecq 
(1974) proposed t h a t  the  poor performance of  the Delphi process may 
be expla ined by " in v a l id  experimental manipulations and t e s t i n g "  by 
Gustafson e t  a l .  In an a t tempt to  de fray  the  cos ts  o f  the  extensive  
in te r ro g a t io n  and ques t ion n a i re  feedback required  by the  Delphi 
technique ,  a v a r i a n t  of  the  Delphi process c a l le d  es t imate-feedback-  
es t im ate  was concocted. This process requ ired  the  p a r t i c i p a n t s  to 
exchange answers through w r i t t e n  communication in the  presence of 
the  o th e r  group members. Van de Ven and Delbecq (1974) noted t h a t  
working in the  presence of  o th e rs  permit ted  soc ia l  f a c i l i t a t i o n .  The 
"unnatura lness"  o f  communicating to  o the r  group members through w r i t ten  
messages while in t h e i r  presence may have induced negat ive  soc ia l  
f a c i l i t a t i o n .
Miner (1979) extended the  work done by Gustafson e t  a l . (1973) 
to  include not  only groups using the  Delphi technique and the nominal 
group technique but a lso  groups using the  approach o f  "Problem Centered 
Leadership" (PCL). The PCL approach to  dec is ion  making c a l l s  f o r  a 
specia l  type of  i n t e r a c t i n g  group centered  around the  e f f e c t i v e  use of  
a d iscuss ion  leader  t r a in e d  in the  p r i n c i p le s  o f  lead e rsh ip  developed 
by Maier (1952; 1963). The ta sk  t h a t  Miner 's  groups were asked to 
perform was a ro le -p lay in g  e xe rc i s e  e n t i t l e d  "Change o f  Work 
Procedures" (Maier, 1952). The Delphi groups were continued u n t i l  a 
consensus was reached o r  f o r  a maximum o f  seven rounds.
The r e s u l t  ind ica ted  t h a t  th e re  were no d i f f e r e n c e s  between
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the th ree  decision-making formats on measures o f  q u a l i t y  or  acceptance.  
Acceptance was evaluated  by a s in g le  quest ion asking the p a r t i c ip a n t s  
to  respond on a t e n -p o in t  L ik e r t - s c a le  as to  how they f e l t  about the 
decis ion  reached by the  group. An an a ly s i s  o f  the  e f f e c t iv e n e s s  
measure, determined by m ult ip ly ing  the  q u a l i t y  scores  by the acceptance 
sco res ,  revealed t h a t  groups using the  PCL approach had scores supe r io r  
to  groups using the  o th e r  two decision-making formats .  There were no 
d i f fe ren c e s  between groups using the  Delphi technique and the  nominal 
group technique on measures of  e f f e c t i v e n e s s .
Miner (1979) suggested t h a t  groups using the  Delphi technique 
or  the  nominal group technique incur  a process lo ss  due to  t h e i r  
s t ru c tu re d  approach which c en te rs  on the  q u a l i t y  dimension of problem 
solving and consequently neg lec ts  the  acceptance dimension. This 
conclusion may be ques t ionab le  based on the  f a c t  t h a t  the  acceptance 
scores of  the  th ree  decision-making formats were n ear ly  equal .  I t  was 
the  impact of  the  q u a l i t y  score  on the  e f f e c t i v e n e s s  measure of  the  
PCL approach t h a t  d i f f e r e n t i a t e d  i t  from the o th e r  two approaches.
Miner 's  (1979) f in d in g s  lend themselves to  c r i t i c i s m  on severa l  
o th e r  p o in ts .  The choice of  a ro le -p lay in g  e x e rc i s e  as the  ta sk  of  
the  Delphi and the  nominal technique groups may in i t s e l f  b ias  the  
f ind ings  o f  the  study due to  the  inheren t  requirements  o f  the  t a s k .  I t  
should a lso  be noted t h a t  the  groups using the  PCL approach did not  
rece ive  a l l  the  m a te r ia l s  concerning the  t a sk  t h a t  were given to  the  
Delphi and the  nominal technique groups,  which may have l im i ted  
d iscuss ion  concerning the omitted m a te r ia l s  in the  PCL groups. The 
s t ro n g e s t  c r i t i c i s m  leve led  a g a in s t  t h i s  s tudy concerns the
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implementation o f  the  Delphi technique. Miner 's  use o f  the  Delphi 
process smacks o f  the  same in v a l id  experimental manipulations observed 
in Gustafson e t  a l .  (1973). Group members using the  Delphi process 
were " . . .  assigned to  a predetermined sea t ing  arrangement so they 
could not a s c e r t a i n  t h e i r  group composit ion." Manipulation such as 
t h i s  v i o l a t e s  many of  the  ba s ic  p r in c ip le s  of  the  Delphi technique,  
e . g . ,  members do not meet face  to  f a c e ,  and c e r t a i n l y  opens the  group 
to  being su s ce p t ib le  to  the  negat ive  soc ia l  f a c i l i t a t i o n  descr ibed  by 
Van de Ven and Delbecq (1974).
The Delphi technique.was compared with the  soc ia l  judgment 
an a ly s i s  method of  dec is ion  making in  a study by Rohrbaugh (1979).
The soc ia l  judgment a n a ly s i s  method o f  dec is ion  making e n t a i l s  having 
group members solve a problem in an i n te r a c t in g  group format ,  however, 
the  focus of a t t e n t i o n  i s  centered  on the  cogn i t ive  feedback 
in f luencing  members' dec is ions  r a t h e r  than on dec is ion  outcome.
Cognitive  feedback i s  comprised of the  personal preferences  of 
ind iv idua l  members and the  importance assigned each preference  by t h a t  
member.
No d i f f e r e n c e s  were found between the  two decision-making 
formats on q u a l i t y  measures. However, the  soc ia l  judgment an a ly s is  
method was s i g n i f i c a n t l y  b e t t e r  a t  reducing disagreement than was the  
Delphi technique.  Rohrbaugh (1979) explained t h i s  f ind ing  by noting 
t h a t  p a r t i c i p a n t s  using th e  soc ia l  judgment ana ly s i s  developed 
"cogn i t ive  maps" o f  the  lo g ic  used by o the r  group members in reaching 
a d e c i s io n ,  which helped to  p inpo in t  a reas  of  disagreement. The author 
noted t h a t  groups using th e  Delphi process may have been su b je c t  to
33
process losses  because of  t h e i r  lack o f  d iscuss ion  and understanding 
of  o th e r  members' log ic  in reaching d e c i s io n s .
The Presen t  Research
Purpose
Taken to ge the r  S t e i n e r ' s  (1972) concepts o f  p ro d u c t iv i ty  and 
group process form a very pragmatic model f o r  the resea rch e r  i n te r e s t e d  
in studying decision-making groups. The major purpose of  the  p resen t  
research  was to  determine which decision-making format, i n t e r a c t i n g ,  
consensus, nominal group technique ,  o r  the  Delphi technique ,  was most 
e f f e c t i v e  on e v a lu a t iv e  problem-solving t a s k s ,  or  in terms o f  S t e i n e r ' s
model, to  determine which decision-making format maximized ac tual
«•
pro d u c t iv i ty  by minimizing process l o s s .  By holding the  resource
va r ia b le s  con s tan t ,  one may measure the  d i f f e r e n t i a l  e f f e c t s  o f  each
decision-making format on ac tual  p ro d u c t iv i ty  and the process lo sses
assoc ia ted  with each format. Higher p ro d u c t iv i ty  measures i d e n t i f y
the  more e f f e c t i v e  formats;  the  l e s s  e f f e c t i v e  formats r e s u l t  in lower
p ro d u c t iv i ty  measures and a g r e a t e r  process lo s s .
The p resen t  study at tempted to  c o n t r ib u te  to  the  needed e f f o r t
to  study sy s te m a t ica l ly  decision-making formats which has been noted
by several  o f  the  leading proponents in  the  f i e l d  of  group problem
solv ing .  Van de Ven (1974, p. 103) s t a t e d :
An important a rea  f o r  f u tu re  app l ied  research  i s  to  
experimental ly  compare the  r e l a t i v e  m er i ts  o f  
a l t e r n a t i v e  process  f o r  dec is ion  making on the  
ev a lu a t ive  phase o f  problem so lv ing .
Linstone and Turoff  (1975) expressed hope t h a t  " . . .  experimental
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psychologis ts  and o thers  in  r e l a t e d  f i e l d s  wil l  take a more a c t iv e  
i n t e r e s t  in exploring the  Delphi technique" (p.  11).
C h a r a c te r i s t i c s
Measures o f  dec is ion  q u a l i t y  and acceptance were evaluated  in 
t h i s  study as previous t h e o r e t i c a l  work by Hoffman (1979), Maier 
(1963), and Vroom and Yetton (1973), has repea ted ly  s t r e s s e d  the 
importance o f  these  two dimensions in achieving an e f f e c t i v e  so lu t io n .  
This study employed a ranking t a s k ,  the  NASA Lost on the  Moon ex e rc ise  
(Hall and Watson, 1970), which i s  f req u e n t ly  used in e v a lu a t ive  
decision-making research  (Hall and Watson, 1970; Herbert and Yost,
1979; Nemiroff and King, 1975).
The review of  the  l i t e r a t u r e  revealed t h a t  many id io s y n c ra t i c  
modif ica t ions  have been made on a l l  of  the  decision-making formats.
A re fe rence  to  previous s tu d ie s  using the  processes included in each 
decision-making technique might demonstrate the  cons is tency  o f  the  
formats t h a t  were used in t h i s  study with those o f  o th e r  s tu d ie s .
I n te r a c t in g  groups have c o n s i s t e n t ly  maintained an id e n t i c a l  
format in the  vas t  m ajo r i ty  of  the  l i t e r a t u r e .  The i n t e r a c t in g  group 
used in the  p resen t  study did not depar t  from t h i s  well e s t a b l i s h e d  
format o f  uns t ruc tu red  i n t e r a c t i o n  in a l e a d e r !e s s  group.
The consensual approach followed the g u id e l in es  used by Hall 
and Watson (1970), and Nemiroff, Pasmore, and Ford (1976), with one 
a dd i t iona l  gu ide l ine  which i s  based on the conclusions reached by Lane, 
Mathews, Chaney, Erffmeyer, Reber, and Teddlie (1980). The nominal 
group technique method was s im i la r  to  t h a t  u t i l i z e d  by Nemiroff,
Pasmore, and Ford (1976).
35
Because o f  the  time and expense involved in compiling 
q ues t ion n a i re s  in the  Delphi technique ,  i t  has f req u e n t ly  been modified 
f o r  the  convenience o f  the  resea rche r  (Gustafson e t  a l . ,  1973; Miner, 
1979). Unfortunate ly ,  o th e r  r e p o r t s  o f  the  Delphi method lack a c le a r  
d e sc r ip t io n  of  the  implementation o f  the  technique (Rohrbaugh, 1979).
Due to  the  lack o f  consis tency  in the  above s t u d i e s ,  the  Delphi 
technique employed in t h i s  study was modeled a f t e r  the  Delphi conducted 
by Van de Ven (1974) in a thorough in v e s t ig a t io n  o f  the  technique on a 
genera t ive  problem. All p a r t i c i p a n t s  remained anonymous to  o the r  group 
members. Every comment made by a p a r t i c i p a n t ,  including emotional 
comments, was included in  th e  feedback r e p o r t s .  The number of  
q ues t ionna i re  rounds used in Delphi research  has ranged from two 
(Gustafson e t  a l . ,  1973; Van de Ven, 1974) to  seven (Miner, 1979); 
s i m i l a r ly ,  recommendations f o r  the  number of  rounds t h a t  should be used 
has ranged from two or  th re e  (Turoff ,  1970) to th ree  to  f i v e  (Delbecq, 
Van de Ven, and Gustafson, 1975). Following the recommendations of  
Delbecq e t  a l .  (1975), the  p resen t  study used f iv e  rounds of  
q ues t io n na i re s  and an ad d i t io n a l  round f o r  comments on the  study.
Hypotheses
Based on S t e i n e r ' s  (1972) model o f  group process and 
p r o d u c t iv i ty  and previous resea rch  r e l a t e d  to  the  dimensions o f  q u a l i t y  
and acceptance the  following hypotheses were generated:
Hypothesis 1 : There wil l  be v a r i a t i o n  in so lu t io n  q u a l i t y  as a 
func t ion  o f  decision-making format.
More s p e c i f i c a l l y ,  based on previous resea rch  i t  was
hypothesized t h a t :
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Hypothesis 1A: Groups using the  consensus method wil l  produce
higher q u a l i t y  dec is ions  than those  o f  i n t e r a c t in g  groups 
(Hall and Watson, 1970; Nemiroff and King, 1975; Nemiroff, 
Pasmore, and Ford, 1976).
Hypothesis IB: Groups using the  nominal group technique wil l
produce higher q u a l i t y  dec is ions  than those  of  i n t e r a c t in g  
groups (Gustafson e t  a l . ,  1973; Herbert and Yost, 1979). 
Hypothesis 1C: Groups using the  Delphi technique wil l  produce 
higher q u a l i t y  dec is ions  than those  o f  i n t e r a c t in g  groups 
(Campbell, 1966; Dalkey, 1968; 1969).
Groups t h a t  a llow f o r  s t ru c tu re d  i n t e r a c t io n  and d iscuss ion  
among members to  c l a r i f y  ideas  as p a r t  o f  the  group process should 
reduce process loss  (Gustafson e t  a l . ,  1973; Rohrbaugh, 1979), th us ,  
based on these  f in d in g s ,  i t  was hypothesized t h a t :
Hypothesis ID: Groups using the nominal group technique wil l  
produce higher q u a l i t y  dec is ions  than those  of the  Delphi 
groups.
Based on S t e i n e r ' s  theory  and on research  t h a t  has i d e n t i f i e d  
sources of process l o s s ,  groups following a s t ru c tu re d  format should 
a lso  minimize process lo s s  (L e a v i t t ,  1951; Maier, 1958; Maier and 
Maier, 1957; Maier and Solem, 1952; Taylor ,  Berry, and Block, 1958); 
however, due to  the  e x i s t i n g  c o n t ra d ic t io n  between data  (Nemiroff, 
Pasmore, and Ford, 1976) and theory ,  no s p e c i f i c  hypotheses were made 
concerning the outcome o f  comparisons between the  following:
1) Consensus groups as compared with nominal technique groups.
2) Consensus groups as compared with Delphi groups.
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Hypothesis 2 : Decision-making formats t h a t  maximize members' perceived
inf luence  and perceived s a t i s f a c t i o n  w il l  lead to  so lu t ion s  t h a t  
promote higher measures o f  acceptance than w il l  those  formats t h a t  
f o s t e r  l e s s  perceived s a t i s f a c t i o n  and inf luence  by members (Hoffman, 
Burke, and Maier, 1965; Hoffman and Maier, 1959). Based on previous 
r e sea rch ,  i t  was hypothesized th a t :
Hypothesis 2A: Groups using the  consensus method wil l  reach
dec is ions  t h a t  w i l l  demonstrate h igher measures o f  acceptance 
than wil l  i n t e r a c t i n g  groups (Nemiroff, Pasmore, and Ford,
1976).
Groups t h a t  b e n e f i t  from soc ia l  f a c i l i t a t i o n  should minimize 
process lo ss  and thereby demonstrate h igher  measures of  acceptance 
(Van de Ven, 1974), th u s ,  following from previous research  i t  was 
hypothesized th a t :
Hypothesis 2B: Groups using the  consensus method wil l  reach
dec is ions  t h a t  w i l l  demonstrate h igher  measures of  acceptance 
than wil l  Delphi groups.
Hypothesis 2C: Groups using the  nominal group technique wil l
reach dec is ions  t h a t  wil l  demonstrate  h igher  measures of  
acceptance than w i l l  Delphi groups.
As no c o n s i s t e n t  p a t t e rn  o f  r e s u l t s  has emerged from the 
l i t e r a t u r e ,  no hypotheses in terms of acceptance measures were made 
concerning the following comparisons:
1) Consensus groups as compared with nominal technique groups.
2) In t e r a c t in g  groups as compared with nominal technique 
groups.
In te r a c t in g  groups as compared with Delphi groups.
METHOD
S u b je c t s : The sub jec ts  were 144 male s tuden ts  en ro l led  in under­
graduate psychology c la s se s  a t  Louisiana S ta te  U nivers i ty .  All 
s tuden ts  were volunteers  and were given ex t ra  c r e d i t  f o r  t h e i r  p a r t i c i ­
pation  in t h i s  study.
Design. This research u t i l i z e d  four  t rea tm ents  (group decision-making 
formats) in a completely randomized design.  The types of  group 
decision-making formats were (1) i n t e r a c t i n g ,  (2) consensus,
(3) nominal technique,  and (4) Delphi.
Ins t rum ents .
Problem-Solving E x erc ise . The problem-solving task  used in 
t h i s  research  was the  NASA Lost on the  Moon e x e rc ise  (Hall and Watson, 
1970), which i s  included as Appendix A. The ta sk  r eq u i re s  the  s tudents  
to  imagine themselves as members o f  an i l l - f a t e d  space crew which has 
crash landed on the moon, 200 miles away from the des ignated  rendezvous 
po in t  with the  mother sh ip .  The crew's  survival  depends upon reaching 
the  mother sh ip .  All but 15 items aboard the  ship have been damaged 
or  destroyed during the  landing.  The items must be ranked in  terms 
of t h e i r  importance f o r  the  surv ival  o f  the  crew.
The c o r r e c t  or "best"  ranking of  the  items has been developed 
by exper ts  a t  the  National Aeronautics  and Space A d m in is t ra t io n 's  Crew 
Equipment Research Department o f  the  Manned Spacecra f t  Center a t  
Houston, Texas. This problem allows f o r  a q u a l i t y  and an acceptance
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measure to  be determined as explained in the  dependent va r iab le  
sec t ion .  Appendix B conta ins  the  c o r r e c t  NASA answers and the 
r a t i o n a l e s  f o r  the  order  of  t h e i r  ranking of the  items.
Q ues t ionna ire . A post-experimental  ques t ionna ire  i s  included 
as. Appendix C. Quest ionnaire  items 1-15 a re  s e l f - r e p o r t  measures of  
s a t i s f a c t i o n  adapted from Hoffman (1979). Van de Ven's (1974) measure 
o f  perceived s a t i s f a c t i o n  i s  included as items A, B, C, D, and F. The 
remainder of  the  items was included in the  q ues t ionna ire  f o r  
exp lo ra to ry  purposes only and were not  analyzed in t h i s  d i s s e r t a t i o n .
Items 4 and 12 were omitted from the ques t io nn a i re  when i t  
was administered to  the  Delphi groups as t h e i r  re fe rence  to  group 
meetings made them in ap p l ica b le .  Items B, E, F, G, L, and M were 
worded so t h a t  re fe rences  to  "your group" were replaced  by "the 
Delphi method". Two i tems, T and U, were added to  the  Delphi 
q ues t ionna ire  in an a t tempt to  a s c e r t a i n  i f  th e re  were any v io la t io n s  
of the  Delphi assumptions by the  Delphi p a r t i c i p a n t s .
Apparatus. The apparatus f o r  the  nominal group technique decis ion  
format cons is ted  of  a 32" X 40" matt ing board on which the  15 NASA 
items were l i s t e d  in random o rder .  Five hooks were pos i t ioned  to  the  
r i g h t  of  each item so t h a t  numbers in d ic a t in g  the  four  ind iv idua l  and 
the  group rank f o r  each item could be d isplayed on the  board. The 
indiv idual  rankings were represen ted  by black numerals in the  f i r s t  
four  columns and the group rankings were represen ted  by red numerals in 
the  f i f t h  column.
The apparatus f o r  the  Delphi decis ion  format con s is ted  of
t h i r t y - s i x  9 1/2" X 12 1/2" s t r i n g  and button envelopes,  each of which 
contained the  d i r e c t i o n s  and worksheets found in Appendices D, E, F, G, 
H, and I .  A number i d e n t i fy in g -a  p a r t i c i p a n t ' s  m a te r i a l s  was w r i t ten  
on the  ou ts ide  of  each envelope.
Procedure . The procedure f o r  th ree  o f  the  formats ,  i n t e r a c t i n g ,  
consensus, and the  nominal group technique ,  a re  s im i la r  and a re  
descr ibed  to g e th e r  f i r s t ,  then the procedure f o r  the  Delphi technique 
w i l l  be presented .
I n t e r a c t in g ,  Consensus, Nominal Group Technique
Students  volunteered f o r  t h i s  research  by placing t h e i r  name 
on a c e n t r a l l y  loca ted  sign-up sheet .  At t h a t  time s tuden ts  a lso  
picked up "reminder s l i p s "  (Appendix J )  which explained the  importance 
o f  each i n d iv i d u a l ' s  presence and the  e f f e c t  his  absence might have on 
o th e rs  who volunteered .  The s l i p  a l so  conta ined the  d a te ,  t ime,  and 
lo ca t io n  where the  s tuden ts  should r e p o r t  f o r  the  resea rch .  P r io r  to  
the  a r r i v a l  of  the  s tu d e n ts ,  the  male experimenters were randomly 
assigned to  one of  the th re e  decision-making formats .  Two four-person 
groups were conducted simultaneously  by the two experimenters .  Upon 
the  a r r i v a l  of  four  o r  e ig h t  male su b je c t s ,  one of the  experimenters 
i n i t i a t e d  the  experiment by s t a t i n g  the  following:
"We would l i k e  to  thank you f o r  your p a r t i c i p a t i o n  in our
resea rch .  Mr. ___________ and I a re  members o f  a research  team which
has been conducting resea rch  on groups f o r  over a year  and a h a l f  and 
has made some important  d i s c o v e r i e s .  Before we begin we would l i k e  to  
assu re  you t h a t  everyone p re sen t  wil l  rece ive  two hours o f  e x t ra  c r e d i t .
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However, before we s t a r t ,  we need to  ask you a few important  quest ions .  
We need to  see how many o f  you are  f a m i l i a r  with the  exerc ise  we are  
using today. I t  i s  c a l le d  the  NASA Lost on the Moon problem and 
involves the  crew o f  a spaceship which has crashed on the  moon. The 
crew i s  t ry ing  to  reach a rendezvous po in t  where i t  w i l l  meet with a 
mother ship .  The crew's job  in t h i s  problem i s  to  rank 15 items in 
terms of  t h e i r  importance in  allowing the crew to  reach the rendezvous 
po in t .  Is  anyone f a m i l i a r  with the  problem?"
Students  f a m i l i a r  with the  problem were taken from the 
experimental room and to ld  t h a t  any previous exposure to  the  problem 
may in f luence  t h e i r  g roup 's  score .  I f  l e s s  than e ig h t  su b je c t s  a r r iv ed  
f o r  the  experiment, enough su b jec ts  to  conduct one group were randomly 
chosen, and any sub jec ts  beyond the four  were dismissed. These 
su b je c t s  were informed why th e re  were not p a r t i c i p a t i n g ,  and were 
given ex t ra  c r e d i t .  Th.e remaining s tuden ts  were to ld  why the  o thers  
were not p a r t i c i p a t i n g .  The experimenter  then asked which s tudents  
were f r i e n d s .  The s tuden ts  were then randomly divided in to  two groups 
o f  fo u r ,  with any f r i e n d s  placed in d i f f e r e n t  groups. Each group was 
randomly assigned an experimenter  and an experimental room. The 
s tuden ts  were seated  in c h a i r s  pos i t ioned  along the  wal ls  of  the  room. 
The experimenter sa id :
"As we mentioned e a r l i e r ,  we have been conducting some 
important  research  on small groups f o r  over a year  and a h a l f .  Our 
f ind in gs  from t h i s  r esea rch  have helped make the  Psychology Department 
a t  LSU one of  the  leading c o n t r ib u to r s  in the  area  o f  problem solving.  
Your p a r t i c i p a t i o n  in t h i s  research  i s  very important  to  us ,  (and the
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r ep u ta t io n  we are  making f o r  LSU), so please  fol low the i n s t r u c t io n s  
we wil l  give you and fee l  f r e e  to  ask any quest ions t h a t  you may have.
We are  i n t e r e s t e d  in  the  way small groups o f  people solve 
problems. We would l ik e  you to  work on a problem, f i r s t  by y o u r se l f  
and l a t e r  as a group. Let us s t a r t  f i r s t  by reading the  problem. I 
wi l l  read i t  out  loud and you should fol low along as I read i t . "
The experimenter handed each person a copy of  th e .L o s t  on the 
Moon exerc ise  and worksheet (Appendix A). The experimenter in s t ru c te d  
the  s tudents  to  f i l l  in the information blanks a t  the  top o f  the  work­
shee t  and then read the problem aloud to  the  s tuden ts .  The procedure 
var ied  fo r  each decision-making format a t  t h i s  po in t .  The in s t r u c t io n s  
f o r  each format a re  descr ibed  se p a ra te ly  below.
In te ra c t in g  Format
The experimenter continued by reading the  following 
in s t r u c t io n s :
"We would l i k e  you to  rank the  15 items by y o u r s e l f  in terms 
of t h e i r  importance to  your su rv iv a l .  I t  should take you 10 to  15 
minutes to  rank the  i tems.  You may begin now but  before you do, p lease  
reread  the  problem to  y o u r s e l f . "
A f te r  the  s tuden ts  had completed the  worksheet they were 
in s t r u c t e d  to  move from t h e i r  ind iv idua l  desks to  one o f  the  four  
c h a i r s  loca ted  around a c i r c u l a r  t a b l e  pos i t ioned  in the  c en te r  of  the  
room. The experimenter then sa id :
"Now we would l i k e  you to  solve the  same problem again but 
t h i s  time as a group. Your group i s  using the  i n t e r a c t in g  method in 
reaching your dec is ion .  I n t e r a c t in g  groups a re  being used more and
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more f req u e n t ly  in business meetings today. Please record your g roup 's  
rankings on the  group worksheet I am d i s t r i b u t i n g .  (The experimenter 
d i s t r i b u t e d  a copy of  the  group worksheet to  each in d iv id u a l ,  Appendix 
A.) You may begin now."
When the  s tuden ts  ind ica ted  t h a t  they had completed t h e i r  
group ranking they were asked to  r e tu rn  to  t h e i r  individual  desks.  The 
experimenter  d i s t r i b u t e d  another  copy of the  indiv idual  worksheet 
(Appendix A) and a q ues t ionna ire  (Appendix C). The following 
in s t r u c t io n s  were then read:
"I would now l i k e  you, in d iv id u a l ly ,  to  rank the  i tems, one 
l a s t  time. You may r e f e r  to  your i n i t i a l  s e t  of rankings or  your 
group 's  ranking,  although i t  i s  not  necessary to  d u p l ica te  them. This 
worksheet should rep re se n t  your f i n a l ,  ind iv idua l  ranking of the items. 
The yellow sheets  o f  paper which were d i s t r i b u t e d  a re  a ques t ionna ire  
about t h i s  s tudy. A f te r  you have completed t h i s  copy of  the  worksheet , 
p lease  complete the  q u e s t io n na i re .
F in a l ly ,  I ask you not to  d iscuss  t h i s  study with any o ther  
s tu d e n ts ,  as they may a lso  wish t o  p a r t i c i p a t e .  Please be aware t h a t  
you may only p a r t i c i p a t e  in  t h i s  research  one time. I thank you fo r  
taking time to  be involved with the  LSU small group problem-solving 
re sea rch ."
Upon the completion of  the  f i n a l  rankings and q u e s t io n n a i re s ,  
a l l  worksheets were c o l l e c t e d  and the  s tuden ts  were given t h e i r  
research  c r e d i t  s l i p s  and dismissed.
Consensus Format
The consensus d e f i n i t i o n  and gu id e l in es  used in t h i s  study were
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f i r s t  developed by Hall and Watson (1970), and l a t e r  used by Nemiroff 
and King (1975), and Nemiroff, Pasmore, and King (1976). The seventh 
gu ide l ine  i s  taken from work done by Lane, Mathews, Chaney, Erffmeyer, 
Reber, and Teddlie (1980).
The experimenter  continued by reading the following 
in s t r u c t io n s :
"We would l i k e  you to  rank the  15 items by y o u rse l f  in terms 
o f  t h e i r  importance to  your su rv iv a l .  I t  should take you 10 to  15 
minutes to  rank the  items. You may begin now but before  you do, p lease  
reread  the  problem to  y o u r s e l f . "
After  the  s tuden ts  had completed the  worksheet they were 
i n s t ru c te d  to  move from t h e i r  indiv idual  desks to  one of  the  four  
c h a i r s  loca ted  around a c i r c u l a r  t a b l e  pos i t ioned  in the  c en te r  o f  the  
room. The experimenter  then sa id :
"This i s  an ex e rc ise  in group dec is ion  making. Now we would 
l i k e  you to solve the  same problem again ,  but t h i s  time as a group.
The following l i s t  of  i n s t r u c t i o n s  i s  designed to  help your group work 
e f f e c t i v e l y  by using the  method of  group consensus in reaching your 
dec is ion .  Group consensus i s  being used more and more f r eq u e n t ly  in 
business meetings today. (The experimenter d i s t r i b u t e d  the  consensus 
g u ide l ines  (Appendix K) and read them out loud .)  P lease  t r y  to  adhere 
to  the  gu id e l in es  l i s t e d  on the  shee t .  Follow along with me as I read 
them aloud.
'Your group i s  to  employ the  method o f  group consensus in 
reaching i t s  dec is ion .  This means t h a t  the  ranking f o r  each o f  the  15 
survival  items must be agreed upon by each group member before i t
46
becomes a p a r t  of  the  group dec is ion .  Consensus i s  d i f f i c u l t  to  reach.  
Therefore ,  not  every ranking wil l  meet with everyone 's  complete 
approval .  Unanimity, t h a t  i s  a unanimous d ec i s io n ,  i s  not a goal 
(al though i t  may be achieved u n in te n t io n a l ly ) ,  and i t  i s  not  necessary 
t h a t  every person be as s a t i s f i e d  as i f  he had complete contro l  over 
what the  group decides. What should be s t r e s se d  i s  the  i n d iv i d u a l ' s  
a b i l i t y  to  accept  a given ranking on the  bas is  of log ic  - whatever his 
level  of  s a t i s f a c t i o n  -  and his  w i l l in gn ess  to  e n t e r t a i n  such a 
judgment as f e a s i b l e .  When the p o in t  i s  reached a t  which al_l_ group 
members fee l  t h i s  way you may assume t h a t  you have reached a consensus 
as i t  i s  defined here and the  judgment may be en tered  as a group
d ec is ion .  This means, in e f f e c t ,  t h a t  a s in g le  person can block the
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group i f  he th inks  i t  necessary;  a t  the  same t ime, i t  i s  assumed t h a t  
t h i s  option wil l  be employed in the  bes t  sense of  f a i r  p lay .  The 
gu ide l ines  to  use in achieving consensus fol low on the  next page.
1. Avoid arguing f o r  your own rankings.  P resen t  your p o s i t io n  as 
c l e a r l y  and l o g ic a l l y  as p o s s ib le ,  but consider  s e r io u s ly  the  
r ea c t io n s  o f  the  group in  any subsequent p resen ta t io n s  of  the 
same po in t .
2. Avoid 'w in - lose '  s ta lemates  in the  d iscuss ion  o f  rankings .  Discard 
the notion t h a t  someone must win and someone must lose  in the  
d iscuss ion ;  when impasses occur,  look f o r  the  next  most acceptable  
a l t e r n a t i v e  fo r  both p a r t i e s .
3. Avoid changing your mind only in  o rder  to  avoid c o n f l i c t  and to  
reach agreement and harmony. Withstand p ressures  to  y i e l d  which 
have no o b jec t iv e  o r  l o g i c a l l y  sound foundation.  S t r iv e  fo r  
en l ightened f l e x i b i l i t y ;  avoid o u t r ig h t  giving up.
4. Avoid c o n f l i c t - red u c in g  techniques such as the  m a jo r i ty  vo te ,  
averaging,  barga in ing ,  coin f l i p p i n g ,  and the  l i k e .  T rea t  
d i f f e r e n c e s  of  opinion as in d ic a t iv e  o f  an incomplete shar ing of  
r e le v a n t  information on someone's p a r t  and press  f o r  add i t io na l  
sha r ing ,  e i t h e r  about t a sk  o r  emotional d a ta ,  where i t  seems in 
o rder .
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5. View d i f fe ren c e s  of  opinion as both na tura l  and helpful  r a th e r  
than as a hindrance in dec is ion  making. Generally ,  the  more 
ideas expressed the g r e a t e r  the  l ik e l ih oo d  of  c o n f l i c t  w i l l  be; 
but the  r i c h e r  the  a r r a y  of  resources wil l  be as we l l .
6. View i n i t i a l  agreement as suspec t .  Explore the  reasons underlying 
apparent  agreement; make sure  t h a t  people have a r r iv e d  a t  s im i la r  
so lu t io n s  f o r  e i t h e r  the  same basic  reasons or  f o r  complementary 
reasons before incorpora t ing  such so lu t io n s  in the  group dec is ion .
7. Work to  produce the so lu t io n  t h a t  i s  most acceptable  to  every 
member o f  your group. '
Are the re  any ques t ions  about these  gu ide l ines?
When you have completed your g roup 's  rankings w r i te  them on the  
group worksheet I am handing out .  (The experimenter d i s t r i b u t e d  a 
copy of  the  group answersheet  (Appendix A) to  each member.) Please 
complete the  information a t  the  top o f  t h i s  worksheet. Before 
beginning your group d iscuss ion  take 10 minutes to  reread  and study the 
consensus gu ide l ines  so you may become more f a m i l i a r  with them. I wil l  
l e t  you known when 10 minutes a re  up."
A f te r  10 minutes the  experimenter continued.
"Keep your g u ide l ines  handy so t h a t  you may r e f e r  to  them i f  
you wish. You may begin the  group d iscuss ion  now."
When the  s tuden ts  in d ica ted  t h a t  they had completed t h e i r  group 
ranking the  were asked to  r e tu rn  to  t h e i r  indiv idual  desks. The 
experimenter d i s t r i b u t e d  another  copy of  the  indiv idual  worksheet 
(Appendix A), and a q u e s t ion n a i re  (Appendix C). The following 
in s t r u c t io n s  were then read:
"I  would l i k e  you, i n d iv id u a l ly ,  to  rank the  i tems,  one l a s t  
time. You may r e f e r  t o  your i n i t i a l  s e t  o f  rankings or  your g roup 's  
ranking,  although i t  i s  not  necessary to  d u p l ic a te  them. This work-
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shee t  should r e p re se n t  your f i n a l ,  ind iv idual  ranking o f  the  items.
The yellow shee ts  o f  paper which were d i s t r ib u r e d  are  a q ues t ionna ire  
about t h i s  s tudy. A fte r  you have completed t h i s  copy o f  the  worksheet 
p lease  complete the ques t io nn a i re .
F in a l ly ,  I ask you not  to  d iscuss  t h i s  study with any o ther  
s tu d e n ts ,  as they may a lso  wish to  p a r t i c i p a t e .  Please be aware t h a t  
you may only p a r t i c i p a t e  in t h i s  research  one time. I thank you fo r  
taking the time to  be involved with the  LSU small group problem-solving 
r esea rch ."
Upon the  completion of  the  f in a l  rankings and q u e s t io n n a i r e s ,  
a l l  worksheets were c o l l e c te d  and the s tuden ts  were given t h e i r  
research  c r e d i t  s l i p s  and dismissed.
Nominal Group Technique
The experimenter  continued by reading the  following 
i n s t r u c t io n s :
"We would l i k e  you to  rank the  15 items by y o u r s e l f  in terms of 
t h e i r  importance to  your su rv iv a l .  In the  space next to  each item 
w r i te  down your thoughts or  reasons why you ranked each item as you 
d id .  For example, imagine t h a t  I am working on a problem in which 
people a re  l o s t  a t  sea and one of the  items i s  a comb. I might th ink  
t h a t  i t  was important  because i s  could be used as a saw to  cu t  food or  
wood. So, I would rank the item and next  to  the  rank w r i t e  "could be 
used as a saw to  cu t  food o r  wood". I now want you to  take  10 to  15 
minutes to  rank the items and w r i te  down your r a t i o n a l e  f o r  each 
ranking.  Before you do t h a t ,  p lease  re read  the  problem to  y o u r s e l f . "
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A fte r  the  s tuden ts  had completed the  worksheet they were 
in s t r u c t e d  to  move from t h e i r  individual  desks to  one of the  four 
c h a i r s  loca ted  around a c i r c u l a r  t a b le  pos i t ioned  in the  c en te r  of  the  
room. The experimenter then sa id :
"Now we would l i k e  you to  solve the  same problem again ,  but 
t h i s  time as a group. The following l i s t  o f  i n s t r u c t io n s  i s  designed 
to  help your group work e f f e c t i v l e y  by using what i s  known as the 
'Nominal Technique' method o f  decis ion  making. This method i s  being 
used more and more f req u e n t ly  in business meetings today. (The 
experimenter d i s t r i b u t e d  the  nominal technique gu ide l ines  (Appendix L) 
and read them out loud .)  P lease  t r y  to  adhere to  the  gu ide l ines  l i s t e d
on the  shee t .  Follow along with me as I read them aloud.
1. During the  l a s t  few minutes each of you ranked the  15 items 
and wrote down your reasons f o r  each ranking on your worksheet. Now I 
would l i k e  you to  p resen t  your rankings and reasons using the  board I 
am hanging up. (The experimenter  wil l  hang the  nominal group technique 
board on the  wall so a l l  members of  the  group can see i t . )  Each of  you 
w il l  t e l l  the  r e s t  o f  the  group what rank you assigned to  an item and 
then the  reason why you ranked i t  as you d id .  Please r e f e r  to  your 
worksheet and give only the  ranks and reasons t h a t  you l i s t e d  on your 
worksheet. (Do not change your ranks or  reasons because of  someone 
e l s e ' s  comments or r a t i o n a l e s . )  We w i l l  proceed around the  t a b l e  and 
wil l  l e t  each member of  the  group comment on an item before moving on 
to  the  next  item. As the  p re s e n ta t io n s  a re  made, p lease  do not  d iscuss  
your dec is ion  (rankings)  with o ther  group members. As you t e l l  me the
rank you gave an item I w i l l  place  t h a t  number next  to  the  item on the
board. For in s tan c e ,  i f  you ranked "Box of  matches" as number "7",  I 
would place a "7" next  to  "Box o f  matches" on the board. (The 
experimenter  w i l l  demonstrate how he wil l  be using the  nominal group 
technique board .)  Again, while a group member i s  d iscuss ing  his  
ranking th e re  should be no t a lk in g  by o th e r  members. In o th e r  words, 
only one person i s  to  be t a lk in g  a t  a time and only while he i s  giving 
h is  p re s e n ta t io n .  Also,  while giving .your p r e s e n ta t io n ,  do not  d iscuss  
the  r a t i o n a l e s  o f  the  o th e r  members who have presented before  you.
Every member wil l  p resen t  h is  rankings f o r  a p a r t i c u l a r  item before 
we move to  the  next item on the  l i s t .
2. A f te r  a l l  fo u r  members have had an oppor tun i ty  to  p resen t  
t h e i r  rankings f o r  a l l  o f  the  15 i tems,  th e re  wil l  be a period of  open 
group d iscuss ion .  All members w i l l  be able  to  d iscuss  t h e i r  r a t i o n a l e s  
and ask quest ions  o f  o th e rs  about t h e i r  dec is ions  in an open forum 
format. A f te r  the  d iscu ss ion  se s s io n ,  you w i l l  in d iv id u a l ly  f i l l  out 
another  copy of  the  worksheet on which you w i l l  rerank the  15 i tems.
At t h i s  time you should take  in to  account any new information you 
consider  to  be important t h a t  you may have gained from l i s t e n i n g  to  the  
o ther  group members. You w i l l  not  be requ ired  to  w r i t e  an explanat ion  
of  your rankings on t h i s  copy. Do not  t a l k  while you f i l l  out  Copy 2.
3. When Copy 2 i s  completed I ( the  experimenter)  w i l l  c o l l e c t  
the  answersheets and use your ind iv idua l  rankings to  determine a 
ranking f o r  the  group. Your ind iv idua l  ranking o f  the  items on t h i s  
copy wil l  be averaged to  determine a group ranking o f  the  i tems.  The 
g roup 's  ranking f o r  each item w i l l  be designated  in the  l a s t  column on 
the  board with a red number."
The s tudents  were asked to  reread  the i n s t r u c t io n s  before 
beginning the  task  and to  complete the  information blanks a t  the top 
of  Copy 2. The s tudents  proceeded according to  the  above d i r e c t i o n s .  
After  the group ranking was determined and d isplayed f o r  a l l  group 
members to  observe the  experimenter  d i s t r i b u t e d  a t h i r d  copy o f  the 
problem (Appendix A) and a q ues t ionna ire  (Appendix C). The s tudents  
were asked to  r e tu rn  to  t h e i r  indiv idual  desks. The following 
in s t r u c t io n s  were then read:
"I would now l ik e  you, i n d iv id u a l ly ,  to  rank the  i tems, one 
l a s t  time. You may r e f e r  to  your i n i t i a l  s e t  of  rankings o r  your 
g roup 's  ranking (as shown in red on the  board) although i t  i s  not  
necessary to  dup l ica te  them. This worksheet should rep re sen t  your 
f i n a l ,  ind ividual  ranking o f  the  items.  The yellow sheets  o f  paper 
which were d i s t r i b u t e d  a re  a q ues t ionna i re  about t h i s  s tudy.  A f ter  you 
have completed t h i s  copy of  the  worksheet p lease  complete the  
q ues t ionna ire .
F in a l ly ,  I ask you not  to  d iscuss  t h i s  study with any o th e r  
s tu d e n ts ,  as they may a lso  wish to  p a r t i c i p a t e .  Please be aware t h a t  
you may only p a r t i c i p a t e  in t h i s  research  one time. I thank you fo r  
taking the  time to  be involved with the  LSU small group problem-solving 
re sea rch ."
Upon the completion o f  the  f in a l  rankings and q u e s t io n n a i re s ,  
a l l  worksheets were c o l l e c te d  and the  s tuden ts  were given t h e i r  
resea rch  c r e d i t  s l i p s  and dismissed.
Delphi Technique
Recruitment of  S u b je c t s . Students  in  a la rg e  In t roducto ry
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Psychology c la s s  were informed by t h e i r  i n s t r u c t o r  o f  the  oppor tuni ty  
to  p a r t i c i p a t e  in t h i s  research  p ro j e c t .  The s tuden ts  were to ld  t h a t  
a doctora l  candidate  was conducting research  on decis ion  making and 
needed 36 vo lun teers  to  p a r t i c i p a t e  in a study. The course i n s t r u c t o r  
informed the s tudents  t h a t  the  study would involve a su b s ta n t ia l  
amount of  time ou ts ide  of the  classroom. I t  was explained t h a t  the  
ta sk  would req u i re  s tuden ts  to  take a problem home, complete i t ,  and 
then re tu rn  i t  the  next c l a s s  meeting. During the  following c la s s  
meeting the  s tuden ts  would again pick up the problem with some 
a dd i t iona l  comments f o r  them to  take home, reev a lu a te ,  and r e tu rn  the  
fol lowing c l a s s .  This process would continue f o r  a t o t a l  of  12 
consecutive c l a s s  per iods .  Extra c r e d i t  would be awarded f o r  p a r t i c i ­
pa t ion  in the  study. Of the  86 male s tudents  t h a t  expressed i n t e r e s t  
in volun teer ing  fo r  the  research  p r o j e c t ,  36 were randomly se lec ted  to 
p a r t i c i p a t e .
Explanation o f  the  Study. Students whose names were drawn to  
p a r t i c i p a t e  in the  study were i n s t ru c te d  to  meet a t  the  f r o n t  of  the  
classroom. The p r in c ip le  i n v e s t i g a to r  r e i t e r a t e d  what the  course 
i n s t r u c t o r  had a lready mentioned. He began:
"My name i s  Bob Erffmeyer and I am a graduate s tudent  working 
on my Ph.D. I need your help in t h i s  s tudy, i f  you are  i n t e r e s t e d  in 
p a r t i c i p a t i n g .  Before deciding whether or not you a re  i n t e r e s t e d  in 
spending many hours of your time, and many hours of my t ime, p lease  
l i s t e n  to  a d e sc r ip t io n  of  the  study and what i s  requ ired  of you i f  you 
d e s i r e  to  p a r t i c i p a t e .
I am i n te r e s t e d  in the  way people solve problems. In
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p a r t i c u l a r ,  I am i n te r e s t e d  in how people in o rgan iza t ions  who are  
g r e a t  d i s tances  a p a r t  from one another  conduct meetings. For example, 
you may have heard of  companies using telephone conference c a l l s ,  where 
everyone has a common l in e  and can share in a d iscuss ion  with 
p a r t i c i p a n t s  who are  in o th e r  c i t i e s .  Another example, although l e s s  
well known, of  a meeting t h a t  would allow people in separa te  p laces  
to  communicate without having a meeting i s  c a l l e d  the  Delphi t echn ique . 
That i s  what t h i s  study i s  about.
P a r t i c ip a n t s  in a Delphi meeting never meet face  to  face .
They a re  f r e e  to  work on the  problem a t  t h e i r  own convenience and in 
p r iv a t e .  A f te r  reading about the  problem, p a r t i c i p a n t s  w r i te  down 
t h e i r  comments and p o ss ib le  s o lu t io n s .  Each p a r t i c i p a n t  then re tu rn s  
h is  m a te r ia l s  to  the  coo rd ina to r  of  the  meeting. (I  w i l l  be the  
c o o rd in a to r . )  The coo rd ina to r  then summarizes the  responses and 
r e tu rn s  them to the  p a r t i c i p a n t s  so they may read everyone 's  comments. 
Based on t h i s  new information given by the  o th e r  group members, 
respondents can reeva lua te  or  change t h e i r  c u r r e n t  p o s i t io n  and add 
comments express ing agreement, disagreement,  or  c l a r i f i c a t i o n  
concerning the items.
This chain o f  events  (a) giving your comments, (b) reading a 
summarized r e p o r t  of  a l l  p a r t i c i p a n t s '  suggest ions  and op in ions ,
(c) then again giving your comments, may occur severa l  t imes.  In our 
study t h i s  w i l l  happen f iv e  t imes.  Another f e a tu r e  o f  t h i s  type of 
meeting i s  t h a t  each of the  p a r t i c i p a n t s  and t h e i r  suggest ions remain 
anonymous to  everyone in the  group except  the  coo rd in a to r .  The reason 
f o r  remaining anonymous i s  p a r t i c u l a r l y  important ,  so t h a t  group
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members wil l  not be overly  influenced by domineering p e r s o n a l i t i e s  or 
soc ia l  p ressures  o f  o ther  members.
The type o f  problem you wil l  be working on w i l l  be ranking 
items in terms of  importance and giving a sho r t  (one sentence) 
explanat ion why you ranked each item as you did .  This should take a 
h a l f  an hour to  complete; you wil l  do t h i s  f i v e  times f o r  a t o t a l  of 
2 1/2-3 hours work. I f  you p a r t i c i p a t e ,  you wil l  be randomly assigned 
to  a 'group with th ree  o th e r  people. You wil l  not  know who the  o th e r  
group members a r e ,  nor w i l l  you ever  meet them - t h i s  i s  an important  
f e a tu re  o f  a Delphi group.
In t h i s  study i t  i s  important  t h a t  you do not  d iscuss  the 
problem you are  working on with anyone. I am i n te r e s t e d  in how your 
group works. I f  you d iscuss  t h i s  with a f r i e n d  or  roommate you wil l  
in v a l id a te  t h i s  study as they may be f a m i l i a r  with the  problem or  may 
t e l l  you some information t h a t  you did not  ge t  from your group members.
I t  i s  important  t h a t  you do not  t r y  to  look up the  answer or
f ind  information about i t .  This too would in v a l id a te  your group as I 
am i n te r e s t e d  in only how you work toge ther .
F in a l ly ,  i f  you decide to  p a r t i c i p a t e  in t h i s  s tudy,  i t  i s  
important  t h a t  you pick up and re tu rn  your response envelope on time, 
t h a t  i s ,  a t tend  every c l a s s  during the  next four  weeks.
Extra C r e d i t . Eighteen e x t r a - c r e d i t  po in ts  ( c r e d i t  f o r  nine 
hours o f  vo lun teer  p a r t i c i p a t i o n )  w il l  be given only i f  a l l  four  
members of  your group fol low the  i n s t r u c t io n s  and re tu rn  m ater ia l  on 
time. I f  you f a i l  to  complete your response sh e e t ,  tu rn  i t  in l a t e ,  or
fo rg e t  about i t ,  you and the  th ree  o th e r  members of  your group wil l
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only rece ive  the e x t r a - c r e d i t  po in ts  t h a t  you have earned up to  t h a t  
t ime. You w i l l  not  rece ive  any a d d i t ion a l  po in ts  and may not be able  
to  continue in the  experiment.  Therefore ,  i f  you do not complete 
your assignment,  you wil l  be wasting your time, th ree  o th e r  p eo p le ' s  
t ime, and my time. I f  someone in your group i s  i l l ,  he may phone me 
o r  my a s s i s t a n t s  and we w i l l  t r y  to  arrange to  pick up h is  materia l  
t h a t  day so t h a t  your group can continue to  p a r t i c i p a t e .  I f  we cannot 
reach the  missing person and the  m ater ia l  i s  not  re turned  on t ime, 
your group members wil l  rece ive  one po in t  f o r  each day your group 
p a r t i c i p a t e d .  I would l ik e  everyone to  p a r t i c i p a t e  on a l l  12 days and 
rece ive  a l l  18 e x t r a - c r e d i t  p o in t s .  (The s tuden ts  were not  t o ld  the  
following bu t ,  in r e a l i t y ,  i f  someone had become i l l  and the  group had 
dropped out  o f  the  s tudy,  everyone in i t  would have received a l l  18 
p o i n t s . )
I f  you th ink  t h i s  experiment wil l  r equ i re  too much o f  your 
t ime, o r  t h a t  you may not be able  to  fol low the i n s t r u c t io n s  about not 
d iscuss ing  t h i s  with o th e r  people ,  or  t h a t  you may not a t ten d  a l l  of  
the  next 12 c la s s  se s s io n s ,  p lease  l e t  me know now s ince  your behavior 
can r e s u l t  in  th ree  o th e r  people not  g e t t i n g  the  f u l l  amount o f  e x t r a ­
c r e d i t .  Shor te r  experiments ( t h a t  l a s t  1-1 1/2 hours) a re  a v a i la b le  
f o r  you to  p a r t i c i p a t e  in and rece ive  ex t ra  c r e d i t .
Please s tay  only i f  you a re  i n t e r e s t e d  and can f u l f i l l  a l l  the  
requirements  o f  t h i s  experiment. Everyone e l s e  may leave .
Screening f o r  previous exposure to  the  problem. The ex e rc ise  
we w i l l  be using in t h i s  s tudy i s  c a l l e d  the  NASA Lost on the  Moon 
e x e rc i s e .  B r i e f ly ,  i t  i s  about a space crew t h a t  i s  l o s t  on the  moon
56
and has to  rank 15 items in  terms of  importance to  t h e i r  su rv iv a l .
I f  you have a lready  done t h i s  problem, would you p lease  stand up?"
Students who stood up were to ld  the  following:
" I f  you are  f a m i l i a r  with the  problem you wil l  not be able  
to  p a r t i c i p a t e  in t h i s  s tudy.  Anyone who has a l ready  done the ex e rc ise  
may be f a m i l i a r  with the  c o r r e c t  answers and cannot be included."  
Students who were f a m i l i a r  with the  problem were thanked fo r  t h e i r  
i n t e r e s t  and dismissed.
D is t r ib u t io n  of  m a te r i a l s  (Round 1 ) . S t r ing  and button 
envelopes with id en t i fy in g  numbers were d i s t r i b u t e d  to  the  36 
p a r t i c i p a n t s .  Students  were to ld  t h a t  the  number on the  ou ts ide  of 
t h e i r  envelope would i d e n t i f y  t h e i r  m ater ia l  throughout the  study.
This number appeared on a l l  papers given to  the  p a r t i c i p a n t s .
The m a te r ia l s  used in Round 1 may be found in Appendix D. The 
in v e s t ig a to r  explained each of  the  forms contained in the  p a r t i c i p a n t s '  
envelopes. Two copies o f  the  "Application Blank: were given to  the  
s tuden ts ;  the  s tuden ts  were requested to  sign both cop ies ,  to  r e tu rn  
one to  the  experimenter and to  keep the o th e r  f o r  themselves. Also 
included in the  f i r s t  round m a te r ia l s  were two pages o f  d i r e c t i o n s  
which r e i t e r a t e d  the  procedure explained by the  i n v e s t ig a to r  deal ing  
with the  opera t ions  of a ty p ic a l  Delphi group and e labo ra t in g  on the 
mechanics of  how t h e i r  Delphi group would ope ra te .  In add i t io n  the  
s tudents  were given a ca lendar  o u t l in in g  th e  da te s  the  envelopes 
conta in ing  the  ex e rc ise  should be picked-up and re tu rned .  The l a s t  
form in the  packet  was a copy of  the  NASA problem and worksheet.
The 36 males were d ivided in to  nine four-person  groups so t h a t
57
no two people s i t t i n g  tog e th e r  during the explanat ion  of  the  Delphi 
procedure were in the  same group.
Students who i n i t i a l l y  f a i l e d  to  r e tu rn  t h e i r  packets  were 
contacted by phone and reminded to  re tu rn  t h e i r  m a te r i a l .  All 36 
p a r t i c i p a n t s  completed the s tudy and re turned  the m a te r ia l s  f o r  a l l  
f iv e  rounds and the q ues t ionna ire  round.
Round 2 . Before picking up the m a te r ia l s  f o r  Round 2 the  
s tudents  were given a b r i e f  (5 minute) explanat ion of  the  forms in 
t h e i r  envelope (Appendix E). The cover sheet  reminded the  p a r t i c i p a n t s  
when the  m ater ia l  should be r e tu rned ,  r e s t a t e d  the  problem, and 
expla ined the new worksheet. An id e n t i c a l  four-page worksheet was used 
fo r  the  remaining th ree  rounds with the  exception o f  the  reminder 
space on the bottom of  the  fo u r th  page which d i f f e r e d  f o r  each round.
The l a s t  page reminder i s  included in Appendices F, G, and H, 
r e s p e c t iv e ly  f o r  rounds t h r e e ,  fo u r ,  and f i v e .
Round 3 . M ater ia ls  d i s t r i b u t e d  f o r  Round 3 a re  included in 
Appendix F. Introduced t h i s  round was a summary sh e e t ,  which 
summarized the indiv idual  p a r t i c i p a n t ' s  rankings and h is  g roup 's  pas t  
rankings of  the  15 items f o r  each previous round. The summary shee ts  
were re turned  by the  p a r t i c i p a n t s  a f t e r  each round and updated with the  
l a t e s t  individual  and group rankings ,  then re tu rned  to  the  p a r t i c i p a n t s  
the  following round. Also included in t h i s  round 's  packet was a 
"Notice" shee t  (p r in ted  on green paper) which expla ined to  the  
p a r t i c i p a n t s  the  b e n e f i t s  o f  g iving a complete one sentence exp lanat ion  
of  t h e i r  r a t i o n a l e s  f o r  t h e i r  rankings .  The cover sh ee t  in  the  
envelope f o r  Round 3 expla ined a l l  new m ater ia l  contained in the
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envelopes.
Round 4 and Round 5 . Mater ia ls  d i s t r i b u t e d  f o r  Round 4 a re  
contained in Appendix G, and those fo r  Round 5 are  in Appendix H.
Final Round (Quest ionnaire  Round). The cover sheet  f o r  the 
Final Round explained how to  complete the  f i v e  page ques t ionna ire  
(p r in ted  on yellow paper) which was d i s t r i b u t e d  along with the  work­
shee ts .  The method of  recording each s tu d e n t ' s  ex t ra  c r e d i t  was a lso  
presented on the  cover shee t .  These m a te r ia l s  a re  contained in 
Appendix I .
Dependent V a r iab les . The dependent v a r ia b le s  in t h i s  study were 
q u a l i t y  and acceptance.
Q u a l i ty . The Lane, Mathews, and Buco (1981) system of scoring 
the  NASA Lost on the  Moon ranking task  f o r  q u a l i ty  requ i re s  t h a t  both 
the  ind iv idua l  and group responses be compared a g a in s t  the  c o r r e c t  - 
NASA so lu t io n  (Hall and Watson, 1970). The q u a l i ty  measure f o r  the  
f i r s t  and second indiv idual  ranking were obtained in the following 
manner:
1) For every group of in d iv id u a ls ,  based on each in d iv i d u a l ' s  
i n i t i a l  ranking of  the 15 i tems,  an average rank f o r  each 
item was c a lc u la te d .
2) The 15 items were reranked from 1 to  15 by ass igning  the 
rank 1 to  the  item with the  lowest average rank, the  rank 
2 to  the  item with the  next lowest rank, e t c .
3) The c o r r e c t  NASA rank f o r  each item was sub trac ted  from 
the rank o f  t h a t  item obtained in the  reranking procedure 
in Step 2. This r e s u l te d  in  15 dev ia t ion  scores f o r  each
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group of ind iv id u a ls .
4) The absolu te  value o f  the  15 dev ia t io n  scores were summed 
to  y i e ld  a pooled indiv idual  q u a l i t y  s c o r e , which i s  
in v e rse ly  r e l a t e d  to  the  q u a l i t y  o f  the  dec is ion .
The q u a l i t y  measure f o r  the  group ranking was obtained in the  
fol lowing manner:
1) For every group, the  c o r r e c t  NASA ranking f o r  each of  the  
15 items was sub t rac ted  from t h a t  g roup 's  ranking of the  
items to  ob ta in  15 d ev ia t io n s .
2) The sum of  the  abso lu te  values o f  these  d e v ia t io ns  was 
c a lc u la te d .  This number represen ted  the group q u a l i t y
score  on the  problem.
*
This system of  scoring was applied  in the  i n t e r a c t i n g ,  
consensus, and nominal group technique cond i t ions  r e s u l t i n g  in th ree  
q u a l i t y  scores  f o r  each group:
a.  a pooled indiv idua l  q u a l i t y  score based on the  i n i t i a l  s e t  
of  individual  rankings .
b. a group q u a l i t y  score .
c.  a pooled ind iv idua l  q u a l i t y  score based on the  second s e t  
o f  ind iv idua l  rankings .
In the  Delphi condit ion  the  scoring system was a l so  a p p l ied ,  r e s u l t i n g
in th ree  q u a l i t y  scores f o r  each Delphi group:
a.  a pooled ind iv idual  q u a l i t y  score based on the  i n i t i a l  s e t  
of  ind iv idua l  rankings .
b. a group qua l ty  score .  (Because the  Delphi p a r t i c i p a n t s  
never met as a group to  rank the  i tems,  t h i s  score  was 
c a lc u la t e d  by the  monitoring committee using the  same four  
s tep s  descr ibed  above to  ob ta in  the  pooled indiv idual  
q u a l i t y  sc o re . )
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c. a pooled individual  q u a l i t y  score based on the  f in a l  s e t  
o f  indiv idual  rankings .
Acceptance. Two types of  acceptance measures, a behavioral  
measure and a s e l f - r e p o r t  measure, were employed in t h i s  study.  The 
behavioral  measure of acceptance t h a t  was used in t h i s  research  was 
developed f o r  the  s tu d ie s  conducted by Lane e t  a l .  (1980) and Mathews 
e t  a l .  (1980). P r io r  to  these  s t u d i e s ,  acceptance was t y p i c a l l y  
assessed by s e l f - r e p o r t  measures o f  s a t i s f a c t i o n  with the  s o lu t io n ,  
with the  oppor tun i ty  to  in f luence  the group so lu t io n ,  and /or  with the  
individual  member's in f luence  over the  group so lu t io n  (Hoffman, 1979; 
Hoffman, Burke, and Maier, 1965). In both the  Lane e t  a l .  (1980) and 
the  Mathews-et a l .  (1980) s tu d ie s  acceptance was assessed  by 
determining the  average degree of  c o r r e l a t io n  between the  group 's  
ranking o f  the  15 items and each i n d iv i d u a l ' s  f i n a l  ranking.  Thus, 
an i n d iv i d u a l ' s  acceptance of  the  group 's  ranking i s  r e f l e c t e d  by the 
degree o f  agreement between the  group 's  ranking and h is  f in a l  
individual  ranking.
The s e l f - r e p o r t  measures o f  acceptance t h a t  were used in t h i s  
study were drawn from two sources ,  Hoffman (1979) and Van de Ven (1974). 
The f i r s t  s e l f - r e p o r t  measure c o n s i s t s  o f  f i f t e e n  6 -po in t  L ik e r t - typ e  
quest ions  measuring s a t i s f a c t i o n  which were adapted from Hoffman (1979). 
These f i f t e e n  ques t ions  a re  l i s t e d  in Appendix C as items 1-15.
The second s e l f - r e p o r t  measure o f  acceptance was adapted from 
Van de Ven's (1974) measure o f  perceived s a t i s f a c t i o n .  This measure i s  
comprised o f  f i v e  ques t io nn a i re  items r e f l e c t i n g  s a t i s f a c t i o n  with the 
group process and outcome. These items appear in Appendix C as items 
A, B, C, D, and F. The responses to  these  f i v e  items were made on a
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f iv e - p o in t  L ik e r t - s c a le .  The responses o f  indiv idual  members within  
each group to  each of  the  f i v e  items were averaged to  determine the 
group response (Van de Ven, 1974; Van de Ven and Delbecq, 1974). By 
averaging the  f iv e - i te m  scores  o f  each group, an overa l l  measure of 
group s a t i s f a c t i o n  was developed f o r  each of  the  four  decision-making 
formats.
Data A n a ly s is . Separate  analyses were performed on the 
q u a l i t y  measure and on both of  the  acceptance measures. A 4 (dec is ion  
formats: i n t e r a c t i n g ,  consensus,  nominal group technique ,  and Delphi
technique) X 3 (time: f i r s t  pooled indiv idual  ranking,  group ranking,
second pooled ind iv idua l  ranking) repeated-measures an a ly s i s  of 
variance with dec is ion  format and the  repeated measure o f  time as the 
main f a c to r s  was performed on the q u a l i t y  measure. A s e r i e s  of  non- 
orthogonal c o n t r a s t s  were used to  t e s t  Hypotheses 1A-1D.
The behavioral  measure o f  acceptance was analyzed using a 4 
(decis ion  formats:  i n t e r a c t i n g ,  consensus,  nominal group technique ,
and Delphi technique) X 2 (acceptance measures: the  mean o f  the
c o r r e l a t io n s  o f  the  f i r s t  ind iv idua l  scores  with the  group score  and 
the  mean o f  the c o r r e l a t i o n s  o f  the  second ind iv idua l  scores  with the  
group score)  repeated-measures a n a ly s i s  o f  variance  with dec is ion  
format and the  repeated  measure o f  time as the  main f a c t o r s .  A s e r i e s  
o f  non-orthogonal c o n t r a s t s  were used to  t e s t  Hypotheses 2A-2C. The 
15 s e l f - r e p o r t  measures of  acceptance drawn from Hoffman (1979), and 
the  s e l f - r e p o r t  measure of  acceptance drawn from Van de Ven (1974) were 
independently analyzed using a one-way a n a ly s i s  o f  va r iance  with 
decis ion  format as the  f a c t o r  of  i n t e r e s t .  S ig n i f i c a n t  r e s u l t s  f o r  the
s e l f - r e p o r t  measures were explored using Duncan's m u lt ip ie - range  t e s t .
RESULTS
Q u a l i ty . The q u a l i t y  measures were c o l l e c te d  and ca lcu la te d  according 
to  prev ious ly  described procedures.  Means f o r  the  q u a l i t y  measures 
c l a s s i f i e d  by condit ion  a re  presented in Table 2. A 4 (dec is ion  
formats:  i n t e r a c t i n g ,  consensus,  nominal group technique ,  and Delphi
technique) X 3 (t ime: f i r s t  pooled ind iv idua l  ranking ,  group ranking ,  
second pooled individual  ranking)  repeated-measures ana ly s is  of 
va r iance  with dec is ion  formats and th e  repeated  measure of time as the  
main f a c t o r s  was conducted. I t  i s  summarized in  Table 3. Table 3 
in d ic a te s  t h a t  the  main e f f e c t  f o r  time was s i g n i f i c a n t  ( p c .0 0 0 1 ) .
I t  a lso  in d ic a te s  t h a t  both the  main e f f e c t  f o r  decision-making formats 
and the  time X decision-making format i n t e r a c t io n  were not s i g n i f i c a n t  
(both p ' s  < .2 5 ) .  A Duncan's m u l t ip le - range  t e s t  was used to  explore 
the  s i g n i f i c a n t  main e f f e c t  f o r  t ime. The t e s t  revealed t h a t  the  
scores  f o r  Time 1 were of  a s i g n i f i c a n t l y  (p < .05 )  lower leve l  of  
q u a l i t y  than were the  scores  f o r  both Time 2 and Time 3. There was no 
s i g n i f i c a n t  d i f f e re n c e  between th e  q u a l i t y  scores  f o r  Time 2 and 
Time 3.
Hypothesis 1 s t a t e d  t h a t  th e re  w i l l  be v a r i a t io n  in  s o lu t io n  
q u a l i t y  as a func t ion  o f  decision-making format. A p r io r i  c o n t r a s t s  
were conducted to  t e s t  Hypotheses 1A-1D. The c o n t r a s t s  revealed t h a t ,  
as Hypothesis 1C p red ic te d ,  groups using the  Delphi technique produced 
s i g n i f i c a n t l y  ( p < .0 5 )  higher q u a l i t y  dec is ions  than those of  
i n t e r a c t in g  groups. Although the  c o n t r a s t  did not  reach s ig n i f ic a n c e
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TABLE 2
Mean Quali ty  Measures By Decision-Making Format
Time INT
Condition 
CON NGT DELPHI
Individual (1) 36.88 38.22 38.44 34.66
Group (2) 29.55 26.44 30.22 22.44
Individual (3) 28.88 26.22 32.44 22.22
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TABLE 3
Summary of  Analysis  of Variance fo r  Qual i ty  Measures
Source df MS F Pa
Condition 3 255.36 1.58 .2130
Error A (Groupno(Cond)) 32 161.28
Time 2 1141.44 61.22** .0001
Condition X Time 6 26.43 1.42 .2216
Error  B (Residual) 64 18.64
a0 n e - t a i l e d  p r o b a b i l i t y  value.
f o r  Hypothesis 1A ( p < . 0 6 ) ,  the  d i f f e r e n c e s  were in  the  p red ic ted  
d i r e c t i o n ,  i . e . ,  groups using the consensus method produced higher 
q u a l i t y  dec is ions  than did  the  i n t e r a c t in g  groups. Furthermore, the  
c o n t r a s t s  did not  support  Hypotheses IB (p > .3 0 )  and ID (p< .10) ;  
t h e re  were no d i f f e ren ces  between the  dec is ion  q u a l i t y  of  the  groups 
using the  nominal group technique and t h a t  o f  e i t h e r  groups using the  
in te r a c t in g  method (Hypothesis IB) or  groups using the  Delphi method 
(Hypothesis ID).
Acceptance
Behavioral Measures of  Acceptance. The behavioral  acceptance 
measures were c o l l e c te d  according to  the  prev ious ly  descr ibed  procedure.  
The behavioral  measures of acceptance employed were the  mean of  the  
c o r r e l a t i o n s  o f  the  f i r s t  indiv idual  scores  with the  group score  and 
the  mean of the  c o r r e l a t io n s  o f  the  second ind iv idua l  scores  with the  
group score .  Table 4 conta ins  the  means f o r  the  behavioral  measures of 
acceptance c l a s s i f i e d  by decision-making format.
A 4 (dec is ion  formats:  i n t e r a c t i n g ,  consensus, nominal group 
technique,  and Delphi technique) X 2 (acceptance measures: the  mean of  
the  c o r r e l a t io n s  of  the  f i r s t  indiv idual  scores  with the  group score  
and the  mean o f  the  c o r r e l a t io n s  o f  the  second ind iv idua l  scores  with 
the  group score)  repeated-measures an a ly s i s  o f  variance  with dec is ion  
formats and the  repeated  measure o f  time as the  main f a c to r s  was 
conducted. I t  i s  summarized in  Table 5. The a n a ly s i s  revealed  a 
s i g n i f i c a n t  d i f f e r e n c e  in  acceptance among the  decision-making formats 
(p <.02) as well as a s i g n i f i c a n t  main e f f e c t  f o r  time (p <.0001). 
However, the  time X decision-making format i n t e r a c t io n  f a i l e d  to  reach
TABLE 4
Mean Behavioral Acceptance Measures By Decision-Making Format
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Condition
Time INT CON NGT DELPHI
Mean C orre la t ion  of  F i r s t
Individual  Scores with 0.75 0.70 0.63 0.74
the  Group Score
Mean C orre la t ion  of Second
Individual  Scores with 0.95 0.97 0.92 0.95
the Group Score
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TABLE 5
Summary o f  Analysis o f  Variance 
f o r  Behavioral Measures o f  Acceptance
Source df MS F Pa
Condition 3 .0195 4.31* .0116
Error A (Groupno (Cond)) 32 .0045
Time 1 1.0537 235.17** .0001
Condition X Time 3 .0103 2.29 .0961
Error  B (Residual) 32 .0048
aOne- ta i led  p r o b a b i l i t y  va lue .
s ig n i f ic an c e  (p < .10) .  Inspect ion  o f  the  re le v a n t  means in Table 4 
shows more acceptance between the  mean c o r r e l a t io n  o f  the  second 
ind iv idual  scores  with the  group score  than between th e  mean 
c o r r e l a t io n  of  the  f i r s t  ind iv idua l  scores  with the  group score .  A 
Duncan's m u lt ip ie - range  t e s t  was conducted on the  data  to  in v e s t i g a t e  
the  s i g n i f i c a n t  decision-making format e f f e c t .  The t e s t  revealed  t h a t  
th e re  was a s i g n i f i c a n t l y  (p <.05) lower level  of acceptance f o r  the  
nominal group technique method than f o r  the  o th e r  th ree  decision-making 
formats.  There were no s i g n i f i c a n t  d i f fe ren c e s  between the  behavioral 
measures of acceptance among the  i n t e r a c t i n g ,  consensus and Delphi 
decision-making formats.
Hypothesis 2 s t a t e d  t h a t  decision-making formats t h a t  maximize 
members' perceived in f luence  and perceived s a t i s f a c t i o n  wil l  lead to  
so lu t io n s  t h a t  promote higher  measures of  acceptance than w i l l  those  
t h a t  f o s t e r  l e s s  perceived s a t i s f a c t i o n  and in f luence  by members. A 
p r io r i  c o n t r a s t s  were conducted to  t e s t  Hypotheses 2A-2C. Hypothesis 
2A pred ic ted  t h a t  consensus groups would reach dec is ions  t h a t  would 
demonstrate higher measures of  acceptance than would i n te r a c t in g  
groups. Hypothesis 2C p red ic ted  t h a t  nominal technique groups would 
reach dec is ions  t h a t  would demonstrate h igher measures of  acceptance 
than would Delphi groups. The c o n t r a s t s  in d ica ted  s i g n i f i c a n t  
d i f f e ren c e s  between the  acceptance measures o f  th e  groups using the  
consensus method and those o f  the  i n t e r a c t in g  groups (p <.05) and 
between the  acceptance measures of the  groups using the  nominal group 
technique and those  of  the  Delphi groups (p < .02) .  Therefore both 
Hypotheses 2A and 2C were supported. A c o n t r a s t  f a i l e d  to  support
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Hypothesis 2B a lthough,  as p red ic te d ,  groups using the  consensus 
method reached decis ions  with somewhat higher l e v e l s  o f  acceptance 
than those o f  the Delphi method group (p < .0 7 ) .
Se lf -Repor t  Measures of  Acceptance. The f i f t e e n  s e l f - r e p o r t  
measures of  acceptance from Hoffman (1979) and the measure of  perceived 
s a t i s f a c t i o n  from Van de Ven (1974) were independently analyzed using a 
one-way an a ly s i s  of va r iance  with dec is ion  format as the f a c t o r  of 
i n t e r e s t .  A Duncan's mult i  pi e-range t e s t  was conducted f o r  each 
measure to  t e s t  f o r  homogeneity among the  means of  the  decis ion  formats.  
A summary of  the  r e s u l t s  o f  these  analyses i s  presented in Table 6.
TABLE 6
Results  o f  the  Analyses o f  the  15 Self-Report  Measures 
o f  Acceptance and Van de Ven's Perceived S a t i s f a c t i o n  Measure
Predicted  C > I .  C>D N>D No Prd No Prd No Prd 
Question Duncan's C vs I C vs D N vs D C vs N I vs N I vs D
*
1. I am s a t i s f i e d  with the  amount o f  inf luence  of  
o r  say I had over my group 's  dec is ion .  * *
(.01**) ( I > D)
2. I am s a t i s f i e d  with the  so lu t ion  reached by
my group. (.01**) * * *
( O N )  (I  > D)
3. The people in  my group f r e e l y  expressed t h e i r  
f e e l in g s  or  emotions. ( .80)
4. Everybody p a r t i c ip a te d  in the  d iscussion  
in my group. ( .59)
5. My group d e f i n i t e l y  achieved a high q u a l i ty  
so lu t io n .  ( .08)
6. My group 's  f i n a l  so lu t io n  was d e f i n i t e l y
acceptable  to  everyone in the  group. (.01**) * * * *
(C>N) (I > D)
7. My group did not  seem to  have l eadersh ip .  ( .64)
TABLE 6 (c o n tin u e d )
Predicted C> I
Question Duncan's C vs I
8. The group 's  decis ion  r e f l e c t e d  my own 
opinion.  ( .06)
9. Disagreement among group members was openly 
expressed. ( .18)
10. Everyone agreed with the  f in a l  group 
so lu t io n .  (.01**)
11. My opinion about some o r  a l l  o f  the  items 
i s  r e f l e c t e d  in my group 's  dec is ion .  (.03*)
12. A few people dominated the  d iscuss ion  in  my 
group. ( .75)
13. I would be w i l l in g  to  work with these  same 
people on o th e r  types o f  problems. (.04*)
14. I l iked  the  method our group used to  solve 
the  problem. (.01**)
C > D N > D No Prd No Prd No Prd 
C vs D N vs D C vs N I vs N 1 vs D
*  *  *
(I > D)
( O N )  (I > N) (I > D)
★
( O N )
*  *
( I >  D)
*  *  *  *  
(C>N) (I > D)
rv>
TABLE 6 (c o n tin u e d )
Predicted C > I  C>D N>D No Prd No Prd No Prd
Question Duncan's C vs I C vs D N vs D C vs N I vs N I vs D
15. My group c lo se ly  followed the procedure
ou t l ined  in the  i n s t r u c t i o n s .  ( .06)  * *
(I > D)
Van de Ven's Perceived
S a t i s f a c t i o n  Measure (.01**) * * *
(C>N) (I > D)
Total Number o f  Measures
Supporting P red ic t ions  1 10
The p r o b a b i l i t y  o f  a s i g n i f i c a n t  e f f e c t  in the  a n a ly s i s  o f  variance  follows each measure o f  acceptance in 
the  t a b l e ;  an a s t e r i s k  (*) in d ic a te s  a s i g n i f i c a n t  e f f e c t .
An a s t e r i s k  in the  body of  the  t a b l e  in d ic a te s  a s i g n i f i c a n t  e f f e c t  f o r  the  Duncan's m ult ip ie -range  t e s t  
(p<.05).
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DISCUSSION
Using S t e i n e r ' s  conceptual framework, four  decision-making 
formats were compared on two dimensions of an e f f e c t i v e  d e c i s io n ,  
q u a l i t y  and acceptance (Maier, 1963). The r e s u l t s  of  the  p resen t  
research  provided modest support  f o r  the  f i r s t  hypo thes is ,  which s t a t e d  
t h a t  v a r i a t i o n  in so lu t io n  q u a l i t y  would be a funct ion  o f  d e c i s io n ­
making format. The analyses  of  the  data  supported one of  the  four  
q u a l i t y  sub-hypotheses and the  r e s u l t s  were in the  p red ic ted  d i r e c t i o n  
f o r  one o th e r .  Stronger  support  was obtained f o r  the  second 
hypothes is ,  which s t a t e d  t h a t  the  decision-making formats t h a t  maximize 
members' perceived in f luence  and perceived s a t i s f a c t i o n  would lead to  
so lu t io n s  t h a t  promote higher acceptance than would those formats t h a t  
f o s t e r  l e s s  perceived s a t i s f a c t i o n  and in f luence  by members. Two of  
the  th re e  acceptance sub-hypotheses were supported by the  behavioral 
measures o f  acceptance. Furthermore,  the  t h i r d  sub-hypothesis  was 
supported by the  two s e l f - r e p o r t  measures o f  acceptance.
The d iscuss ion  of  the  r e s u l t s  of  t h i s  study wil l  be organized 
by decision-making format.  The u n s t ru c tu re d ,  i n t e r a c t i n g  format,  was 
used as a contro l  and w i l l  not  be discussed  s e p a ra te ly  but w i l l  se rve 
as a bas is  f o r  comparison in  the  d iscuss ion  of each o f  the  o th e r  
techniques.
Consensus Groups
The f ind in gs  from t h i s  s tudy revealed  t h a t  f o r  q u a l i t y  th e re  
were no d i f f e r e n c e s  between the  consensus format and any of  the  o th e r  
decision-making formats. However, the  da ta  did  approach s ig n i f ic a n c e
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in  the  hypothesized d i r e c t i o n  when the  consensus method was compared to  
the  i n te r a c t in g  format . Hall and Watson (1970), Nemiroff and King 
(1975), and Nemiroff, Pasmore, and Ford (1976), have demonstrated t h a t  
consensus groups produce s i g n i f i c a n t l y  higher q u a l i t y  dec is ions  than do 
i n t e r a c t in g  groups.
I n t e r e s t i n g l y ,  the  mean q u a l i ty  scores f o r  the i n te r a c t in g  and 
consensus groups from the Nemiroff and King (1975) study are  almost 
id e n t i c a l  to  the mean q u a l i t y  scores  f o r  the  i n t e r a c t in g  and consensus 
groups in the  p resen t  s tudy,  as i s  ind ica ted  in Table 7. Yet, the 
d i f fe ren c e s  in q u a l i t y  f o r  consensus and in t e r a c t in g  groups in the  
Nemiroff and King study were highly  s i g n i f i c a n t  (p <.01) while the  
d i f fe ren c e s  in q u a l i t y  f o r  consensus and i n te r a c t in g  groups in the  
p resen t  study f a i l e d  to  reach s ig n i f ic a n c e  ( p < . 0 6 ) .  The obvious 
reason f o r  t h i s  discrepancy l i e s  in the  d i f fe ren c e  in the  i n i t i a l  
indiv idual  scores f o r  the  two s tu d ie s .
An explanat ion  f o r  these  r e s u l t s  l i e s  in the  scoring  a lgori thm 
used to  obta in  the  i n i t i a l  sco res .  I t  has been demonstrated t h a t  the  
t r a d i t i o n a l  scoring method used by Hall and Watson (1970), Nemiroff and 
King (1975), and Nemiroff, Pasmore, and Ford (1976), c o n s i s t e n t ly  
underest imates the  i n i t i a l  a b i l i t y  o f  a decision-making group (Lane, 
Mathews, and Buco, 1981; S lev in ,  1978), while the  scoring algori thm 
used in the  presen t  study provides an unbiased es t im ate  o f  i n i t i a l  
a b i l i t y  (Lane, Mathews, and Buco, 1981). Thus, i f  the  consensus method 
were equal ly  e f f e c t i v e  in  improving q u a l i t y  in  a l l  four  s t u d i e s ,  the  
th ree  e a r l i e r  s tu d ie s  might demonstrate a s i g n i f i c a n t  improvement in 
q u a l i ty  because t h e i r  underest imate  o f  the  i n i t i a l  a b i l i t y  would
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T ab le  7
Mean Individual  and Group Qual i ty  Scores 
on the NASA Task from Studies  which have 
Compared Consensus and I n te ra c t in g  Groups
Time Format
Present
Research
Study
Nemi r o f f  
& Kinq
Nemi r o f f , 
Pasmore,
& Ford
Hall & 
Watson
I n i t i a l
Individual
INT 36.88 39.09 _a 47.52
CON • 38.22 41.79 - 45.07
Group INT 29.55 29.77 - 34.19
CON 26.44 26.50 - 25.94
a
The Lost a t  Sea ta sk  (Nemiroff and Pasmore, 1975) was used in the  
Nemiroff, Pasmore, and Ford (1976) s tudy,  th e re fo re  the  means a re  not 
comparable.
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r e s u l t  in  an a r t i f i c i a l l y  in f l a t e d  improvement score .  However, the  
presen t  study might f a i l  to show such an e f f e c t  even though the actual  
amount of  improvement in q u a l i t y  was equal to  t h a t  in the e a r l i e r  
s t u d ie s .
An implica t ion  from the  f ind ings  of  the  q u a l i t y  measure i s  
t h a t  a dd i t iona l  t r a in in g  in the  consensus gu ide l ines  may be d es i rea b le  
f o r  the  groups employing the  technique to  improve t h e i r  e f f e c t iv e n e s s .  
Hall and Williams (1970), Maier (1950; 1963) and Maier and Hoffman 
(1960; 1965) have a l l  suggested t h i s  p o s s i b i l i t y .  Training in the  
consensus gu ide l ines  would provide an oppor tun i ty  f o r  the  development 
of  d iscuss ion  s k i l l s  as well as assur ing  t h a t  the  des i red  group 
behaviors would become normative.  The su b jec ts  in the  presen t  study 
had only a ten-minute period in which to  master the  gu id e l in es .
In the  presen t  s tudy,  acceptance was evaluated with a 
behavioral  measure and two s e l f - r e p o r t  measures. Only two previous 
s tud ies ,  Nemiroff and King (1975) and Nemiroff, Pasmore, and Ford (1976), 
have in v es t ig a te d  the  acceptance dimension o f  decis ion  making with 
consensus groups. Both of  these  s tu d ie s  used only s e l f - r e p o r t  measures 
o f  acceptance.
The r e s u l t s  obtained using the  behavioral  measures of 
acceptance in the  presen t  study concurred with Nemiroff, Pasmore, and 
Ford (1976) by reveal ing  t h a t  the  consensus format promoted more 
acceptance than did the  i n t e r a c t i n g  format . However, t h i s  f ind ing  i s  
in c o n f l i c t  with the e a r l i e r  r e p o r t  by Nemiroff and King (1975) who 
found no d i f f e re n c e  between the  two formats.
There i s  no apparent  exp lanat ion  f o r  the  lack o f  concordance
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between the r e s u l t s  o f  the  presen t  study and those  o f  Nemiroff and King 
(1975). Moreover, Nemiroff, Pasmore, and Ford (1976) o ffered  no 
explanat ion fo r  the  discrepancy between the  f indings  o f  t h e i r  study and 
those  of  the e a r l i e r  Nemiroff and King (1975) study.
Although the re  were no d i f f e ren c e s  between the behavioral 
measures of  acceptance of  the  consensus groups and those  of Delphi
groups, the  f ind ings  were in the p red ic ted  d i r e c t i o n ;  consensus groups
demonstrated more acceptance than did Delphi groups. Moreover, 
considerab le  support  fo r  t h i s  hypothesis  was found in the an a ly s is  of 
the  s e l f - r e p o r t  measures o f  acceptance.  Consensus groups fo s te re d  
more perceived s a t i s f a c t i o n  than did Delphi groups; s i g n i f i c a n t  
d i f f e ren c e s  were found in the  responses given to  nine quest ions
asc e r ta in in g  perceived inf luence  on the  group process and s a t i s f a c t i o n
with the  group dec is ion .
Although no p red ic t io n s  were made comparing the  consensus 
method and the nominal group technique format,  s e l f - r e p o r t  measures 
revealed d i f fe ren c e s  between the two. Groups using the  consensus format 
developed more perceived s a t i s f a c t i o n  and responded more favorably  to 
f i v e  of  the  q ues t ionna i re  items than did the  groups using the nominal 
group technique format.
In summary, i t  i s  concluded t h a t  the  consensus gu id e l in es  do 
promote adapt ive  behaviors t h a t  reduce the  p o te n t i a l  f o r  process loss  
a ssoc ia ted  with soc ia l  p ressure  and opinion d i f f e r e n c e s .  Consensus 
group members support  the  group dec is ion  and gain s a t i s f a c t i o n  both 
from t h e i r  p a r t i c i p a t i o n  in the  process and from t h e i r  f i n a l  product .
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Nominal Group Technique
Groups using the  nominal group technique comprised the second
type o f  decision-making format. The a n a ly s i s  o f  the  data  revealed no
s i g n i f i c a n t  d i f fe ren c e s  between the  nominal group technique format and
the o th e r  th ree  decision-making formats on the  q u a l i t y  measure. This
f ind ing  may come as no su rp r i s e  to  the  o r i g in a to r s  o f  the  technique
(Van de Ven and Delbecq, 1971, p. 210) who expressed the  following:
When the  task  requirement of a group i s  f a c t - f i n d in g  or 
information g e nera t io n ,  use of nominal processes are  
suggested by the  resea rch .  When the problem req u i re s  
information sy n th e s i s ,  e v a lu a t io n ,  or group consensus,  
i n t e r a c t i n g  group processes a re  p resc r ibed  (Delbecq and 
Van de Ven, 1971; Dunnette, 1964; Maier and Hoffman,
1960).
I t  may be t h a t  the  s t r u c tu r in g  of  process in tasks  o f  an eva lua t ive  
na ture  may i n h i b i t  d iscuss ion  and thereby serve as a process lo s s .
More s p e c i f i c a l l y ,  the  a n a ly s i s  of q u a l i t y  measures revealed 
no d i f f e ren c e s  between the  nominal technique groups and the i n te r a c t in g  
groups. This i s  con tra ry  to  the  r e s u l t s  obtained in e a r l i e r  research  
conducted by Gustafson e t  a l .  (1973) and Herbert and Yost (1979) in 
which nominal technique groups produced higher q u a l i t y  dec is ions  than 
did i n t e r a c t in g  groups. An explanat ion  f o r  t h i s  discrepancy i s  t h a t  
Herbert  and Y os t ' s  (1979) vers ion  o f  the  nominal group technique 
process was a v a r i a n t  descr ibed  as "judgment-discussion-judgment" 
(Holloman and Hendrick, 1971) which included a consensus-seeking phase 
in the  f i n a l  voting s tag e ,  r a t h e r  than the s e c r e t  b a l lo t in g  advocated 
by Van de Ven and Delbecq (Van de Ven, 1974; Van de Ven and Delbecq, 
1974).
Although not supporting any hypothesis  made in t h i s  s tudy,  the
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q u a l i ty  measures do lend support  to  the  f ind ings  o f  Nemiroff, Pasmore, 
and Ford (1976). They found no d i f f e ren c e s  on a q u a l i t y  measure 
between groups using the nominal group technique and those  using an 
i n t e r a c t in g  format.
Based on the  research  of  Gustafson e t  a l .  (1973) and Rohrbaugh
(1979), i t  was p red ic ted  t h a t  nominal technique groups would outperform 
Delphi groups on the  q u a l i t y  measure. Re-examination o f  the  bas is  f o r  
th.is p red ic t io n  d i sc lo se s  severa l  weaknesses in the  log ic  underlying 
the  p red ic t io n .  The f ind ing  o f  Gustafson e t  a l .  (1973) t h a t  nominal 
technique groups outperformed Delphi groups on a q u a l i t y  measure, may 
be discounted on the bas is  of  t h e i r  v io la t io n s  o f  the  p r in c ip le s  
underlying the  implementation o f  the  Delphi procedure (Van de Ven and 
Delbecq, 1974). This may have been s u f f i c i e n t  enough to  warrant  
consider ing t h e i r  vers ion o f  the  technique something o ther  than a 
Delphi.
Rohrbaugh (1979) expressed the  b e l i e f  t h a t  groups t h a t  allowed 
f o r  s t ru c tu re d  i n t e r a c t io n  and d iscuss ion  among members would reduce 
process l o s s .  This p red ic t io n  was o f fe red  on the  ba s i s  o f  a comparison 
o f  groups using the Delphi method and the  su b je c t iv e  judgment a n a ly s i s  
method and did not include a comparison of  groups using the nominal 
group technique. Had t h i s  been examined, he may not have p o s i ted  such 
a s ta tement.
Although th e re  were no d i f f e re n c e s  in the  q u a l i t y  measures 
a ssoc ia ted  with the  nominal group technique format ,  the  a n a ly s i s  o f  the  
behavioral  measure of acceptance revealed  t h a t ,  as p r e d i c te d ,  groups 
using the  nominal group technique reached dec is ions  t h a t  demonstrated
81
higher l ev e ls  of acceptance than did groups’ using the  Delphi method.
In a d d i t io n ,  groups using the  nominal group technique responded more 
favorably  than did Delphi groups on f iv e  ques t ionna ire  i tems, reveal ing  
a d i f fe re n c e  between the  s a t i s f a c t i o n  and in f luence  perceived by 
nominal technique groups and Delphi groups.
The r e s u l t s  o f  t h i s  sec t ion  may accent  the  need f o r  continued 
research  on decision-making formats which are  f r e e  from the e f f e c t s  of 
id io s y n c ra t i c  m odif ica t ions  in the  technique. P red ic t ions  based on 
s tu d ie s  with m odif ica t ions  in the  technique were not supported. The 
r e s u l t s  of  the  p resen t  study support  the  one u n c r i t i c i z e d  study deal ing 
with e v a lu a t iv e  tasks  and the  nominal group technique format (Nemiroff, 
Pasmore, and Ford, 1976). In t h e i r  re sea rch ,  th e re  were no q u a l i ty  
d i f fe ren c e s  between the nominal group technique format and the  i n t e r ­
ac t ing  format.
The process lo sses  noted by Van de Ven and Delbecq (1974)
( i . e . ,  the  conforming behavior required  by a s t ru c tu re d  in te rv en t io n  
such as the  nominal group technique and the  f r u s t r a t i o n  experienced in 
the i n te r a c t io n  period of  the  nominal group technique) may in f a c t  be 
hindering the  e f f e c t iv e n e s s  o f  the  nominal technique groups. Even 
though the round-robin procedure may insure  p a r t i c i p a t i o n  by a l l  
members, i t  may a lso  serve to  reveal  members who have l i t t l e  knowledge 
about the  t a sk .  This in t u r n ,  may lead to  reduced p a r t i c i p a t i o n  by 
those  members o r  d i s c r e d i t i n g  of  the  l e s s  competent members' 
co n t r ib u t io n s  by o th e rs .
I t  may be that, the  nominal group technique i s  more appropr ia te  
in brainstorming s i t u a t i o n s  o r ,  as Delbecq, Van de Ven and Gustafson
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(1975) have suggested,  in s i t u a t i o n s  in which i t  i s  important to  insure 
p a r t i c i p a t i o n  by group members who might otherwise withhold t h e i r  input.
Delphi Technique
A p r io r i  Post-ANOVA t e s t s  on the  Delphi technique revea led ,  as
p red ic te d ,  t h a t  groups using t h i s  techniqe reached higher  q u a l i ty  
dec is ions  than did groups using an in te r a c t in g  format. This f inding  
concurs with those  o f  Dal key (1968; 1969) and Campbell (1963) who a lso  
found the Delphi technique to  r e s u l t  in higher q u a l i t y  decis ions  than 
did the i n te r a c t in g  method. The p resen t  f ind ings  a re  in disagreement 
with the  conclusion o f  Gustafson e t  a l .  (1973) who found the i n t e r ­
ac t ing  groups to  be su p e r io r  to  the  Delhpi groups on q u a l i t y  measures 
o f  decis ion  making. This discrepancy lends support  to  the  c r i t i c i s m s  
by Van de Ven and Delbecq (1974) t h a t  Gustafson e t  a l . (1973) v io la ted  
many p r in c ip le s  cen t ra l  to the  Delphi technique.
The Delphi technique i s  the  only technique in v es t ig a te d  t h a t  
r e s u l te d  in a d i f f e r e n t i a l l y  h igher  q u a l i t y  dec is ion ;  i t  i s  i ro n ic  
t h a t  i t  i s  a lso  the  technique t h a t  fo s te re d  the l e a s t  amount of 
acceptance.  The a n a ly s i s  o f  behavioral  acceptance measures revealed 
t h a t  groups using the  nominal group technique demonstrated more 
acceptance o f  t h e i r  so lu t io n s  than did groups using the  Delphi 
technique.  Furthermore,  the  a n a ly s i s  o f  the  s e l f - r e p o r t  acceptance 
measures revealed t h a t  both the  consensus and the i n te r a c t in g  formats 
fo s te re d  more acceptance than did the  Delphi format.
Three of the  more no tab le  Delphi proponents , Dal key and Helmer 
(1963) and Turoff  (1970) have noted t h a t  the  absence of a group s e t t i n g  
f a c i l i t a t e s  decis ion  making in the  Delhpi technique s ince  the
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respondents a re  anonymous and the  fea r  of  p o ten t ia l  repercussions  and 
embarrassment are  removed. The f indings  o f  t h i s  study o f f e r  moderate 
support fo r  t h i s  s ta tement ,  although i t  appears t h a t  the  reduct ion  of 
soc ia l  i n t e r a c t io n  which r e s u l t s  in a gain in the  q u a l i ty  dimension of 
an e f f e c t i v e  decis ion  r e s u l t s  in a loss  in the  acceptance dimension. 
Hackman and Oldham (1980) r e in fo rc e  t h i s  po in t  by s t a t i n g  the " . . .  
devices [such as the  Delphi method]minimize process losses  by minimizing 
process i t s e l f "  (p. 204).
However, i t  should be noted t h a t  the  Delphi technique was 
designed and most o f ten  used to  obtain  an exper t  opinion from a group 
of s p e c i a l i s t s  who would not  n e c e s sa r i ly  be involved in the  implement­
a t ion  o f  t h e i r  dec is ion .  Therefore ,  acceptance by the decision-making 
group i s  not n e c e s sa r i ly  one of the  o b jec t iv e s  of the Delphi technique.
Conclusions
The f ind ings  o f  the  p resen t  research  have im pl ica t ions  f o r  the  
s e le c t io n  of  a decision-making format to  be used in group problem­
solving s i t u a t i o n s .  These im pl ica t ions  a re :
1. In s i t u a t i o n s  t h a t  req u i re  so lu t io n s  with a high q u a l i t y  
component, only a secondary emphasis on acceptance,  and in which.time 
i s  not a prime concern, the  Delphi technique would be the  most 
appropr ia te  decision-making format.
2. In s i t u a t i o n s  t h a t  r eq u i re  so lu t io n s  with a high degree of 
acceptance and only a secondary emphasis on q u a l i t y ,  the  consensus 
method would be the  most a p p ro p r ia te  decision-making format.
3. Although none o f  the  formats in the  p resen t  study
d i f f e r e n t i a l l y  fos te red  both high amounts o f  q u a l i ty  and acceptance,  
i t  i s  suggested t h a t  in s i t u a t i o n s  r equ i r ing  so lu t ion s  with both high 
q u a l i ty  and high acceptance components, the  consensus method would be 
the  most appropr ia te  decision-making format. This suggestion i s  based 
on impl ica t ions  from Maier (1963) and from the r e s u l t s  of Lane e t  a l .
(1980), who demonstrated t h a t  decision-making groups t h a t  focus t h e i r  
a t t e n t i o n  on ob ta in ing  a so lu t io n  with a high acceptance component 
simultaneously improve the  q u a l i t y  of  t h e i r  dec is ion .  The consensus 
format fo s te re d  the l a r g e s t  amount of  acceptance o f  the  decision-making 
groups in the  p resen t  s tudy.  The consensus format may c re a te  a more 
favorable  c l imate  fo r  o f f e r in g  and d iscuss ing  id eas ,  thereby c rea t in g  
the  p o ten t ia l  f o r  so lu t ion s  with a high degree of q u a l i t y .
Maier and Hoffman (1964) have noted t h a t  problems d i f f e r  in 
the  degree to  which q u a l i t y  and acceptance a re  e s s e n t i a l  in making 
decis ions  e f f e c t i v e .  They po in t  out  t h a t  t h i s  in d ic a te s  the  need fo r  
an appra isa l  o f  these  separa te  f a c to r s  before deciding on a d e c i s io n ­
making approach f o r  ob ta in ing  a so lu t io n .  Evidence i s  a v a i la b le  t h a t  
demonstrates t h a t  managers in decision-making p o s i t io n s  a re  able  to  
d i s t in g u i s h  the  varying amounts of  q u a l i t y ,  acceptance,  and the 
combination of  the  two requ ired  in d i f f e r e n t  problem-solving s i t u a t i o n s  
(Maier and Hoffman, 1964; Newstrom, 1972). Thus, the  value of a 
p a r t i c u l a r  decision-making format f o r  a given s i t u a t i o n  i s  determined 
not only by the problem a t  hand, but a lso  by the  amount o f  q u a l i ty  and 
acceptance requ ired  by the  s i t u a t i o n .
Although p recau t ions  were taken to  insure  the  g e n e r a l i z a b i l i t y  
o f  these  f ind ings  to  o rgan iza t iona l  s e t t i n g s ,  c e r t a in  l im i ta t io n s
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should be addressed.  Admittedly,  th e re  a re  obvious d i f f e ren c e s  between 
t h i s  research  and actual  work in o rgan iz a t io n s .  For example, the  
groups involved in t h i s  resea rch  were ad hoc, s tudent  groups, f u l l y  
aware t h a t  t h e i r  p a r t i c i p a t i o n  with o the r  group members would be 
l im i ted  to  one and h a l f  hours. In a d d i t io n ,  Delphi p a r t i c i p a n t s  were 
aware t h a t  t h e i r  anonymity would be kept a f t e r  the  end of  t h e i r  four  
weeks o f  p a r t i c i p a t i o n  in the  Delphi group. Moreover, the  g e n e r a l i z a ­
b i l i t y  o f  the  p a r t i c u l a r  e v a lu a t iv e  task  used in t h i s  research  may be 
a t  i s su e .
An area  of  concern i s  ind ica ted  by some lack of  concordance 
between the  behavioral  measure o f  acceptance and the s e l f - r e p o r t
measures o f  acceptance.  There i s  not  an e n t i r e l y  c o n s i s t e n t  p a t t e rn
•*
to  the  accep.tance measures; across  various comparisons, o ccas iona l ly  a 
p a r t i c u l a r  decision-making format may show more behavioral  acceptance 
but l e s s  s e l f - r e p o r te d  acceptance than the o ther  format in q ues t ion ,  
and show j u s t  the  opposi te  p a t t e r n  when compared to  a t h i r d  format.  
However, t h i s  was not a f req u en t  occurrence.
The behavioral measure o f  acceptance,  which was the  mean 
c o r r e l a t i o n  between the  group score  and the  second ind iv idua l  sco res ,  
revealed a high amount o f  agreement between the group score  and the 
second ind iv idua l  score .  This may be an a r t i f a c t  of the  manner in 
which the  second individual  dec is ion s  were made. Immediately following 
the  group d e c i s io n ,  the  remaining m a te r ia l s  were d i s t r i b u t e d  to  the  
su b jec ts  who were to ld  to  determine t h e i r  second indiv idual  d e c i s io n ,  
complete the  q ues t ionna ire  and t h a t  t h i s  would conclude t h e i r  
p a r t i c i p a t i o n  in the  r e sea rch ,  so they  would then be f r e e  to  leave.
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Future research  might allow f o r  a period of  several  days t o  pass 
between the  group decis ion  and the  second ind iv idua l  d e c i s io n ,  r a th e r  
than the  b r i e f  f ive-minute  period in the  p resen t  study.  Such an 
extended period o f  r e f l e c t i o n  might r e s u l t  in  a more accu ra te  
re p re se n ta t io n  of  what might occur in an o rgan iza t iona l  s e t t i n g ,  as 
well as serve to  diminish th e  "dash-fo r - the -door"  e f f e c t  noted in 
p resen t  research  with undergraduate  p a r t i c i p a n t s .
In sum, t h i s  study c o n s t i t u t e s  the  f i r s t  simultaneous 
i n v e s t ig a t io n  of  the  four  decision-making formats:  the  i n t e r a c t in g  
method, the  consensus method, the  nominal group technique ,  and the 
Delphi technique ,  on the  dimensions o f  q u a l i t y  and acceptance.
Behavioral measures of  acceptance prev ious ly  had not  been examined in 
any o f  the  four  decision-making formats .  No m odif ica t ions  were made 
in the  in te rv en t io n  techniques in o rder  to  preserve  t h e i r  i n t e g r i t y .
The f ind ings  o f  t h i s  study add support  to  the  claims t h a t  the  r e s u l t s  
of  research  using modified in te rv en t io n  techniques may be suspect .  
Implica t ions  f o r  fu tu re  resea rch  using q u a l i t y  and acceptance measures 
were d iscussed .  I t  was concluded t h a t  the  r e s u l t s  o f  t h i s  study may 
be of  a s s i s t a n c e  to  the  p r a c t i t i o n e r  i n t e r e s t e d  in s e l e c t in g  the  
appropr ia te  decision-making format f o r  ev a lu a t iv e  problem-solving 
s i t u a t i o n s .
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NASA WORKSHEET COPY
SSN_________________________  Aoe________
I n s t r u c t i o n s : You a r e  a  member o f  a sp a c e  crew  c r g i n a l l y  s c h e d u le d  t o
r e n d e z v o u s  w i tn  a  n e t h e r  s h i p  on t h e  l i g h t e d  s u r f a c e  o f  t h e  n o o n .  Due t o  
m e c h a n ic a l  d i f f i c u l t i e s ,  h o w ev er ,  y o u r  s h i p  was f o r c e d  to  l a n d  a t  a  s p o t  
some 200 m i l e s  from  t h e  r e n d e z v o u s  p o i n t .  D u r in g  r e - e n t r y  and  l a n d i n g ,  
much o f  t h e  eq u ipm en t a b o a rd  was damaged a n d ,  s i n c e  s u r v i v a l  depends  on 
r e a c h i n g  th e  n o t i t e r  s h i p ,  t h e  c o s t  c r i t i c a l  i t e m s  a v a i l a b l e  n u s t  be c .iosen 
f a r  t h e  200 m i l e  t r i p .
Below a r e  l i s t e d  t h e  15 i t e n s  l e f t  i n t a c t  and  undamaged a f t e r  l a n d i n g ,  
y o u r  t a s k  i s  t o  r a n k  o r d e r  them i n  te rm s  o f  t h e i r  im p o r ta n c e  i n  a l l o w in g  
y o u r  c rew  t o  r e a c h  t h e  r e n d e z v o u s  p o i n t .  P l a c e  t h e  number 1 b y  t h e  
m ost i m p o r t a n t  i t e m ,  t h e  number 2 b y  t h e  se c o n d  m ost im p o r t a n t ,  and 
s o  on th r o u g h  number 15 , t h e  l e a T t  I m p o r t a n t .
Box o f  m a tch es
Food c o n c e n t r a t e
50 f e e t  o f  n y lo n  ro p e
P a r a c h u te  s i l k
P o r t a b l e  h e a t i n g  u n i t
Two .4 5  c a l i b r e  p i s t o l s
One c a s e  d e h y d r a t e d  P e t  m i lk
Two 1 0 0 - l b .  t a n k s  o f  oxygen
S t e l l a r  map ( o f  th e  m o o n 's  c o n s t e l l a t i o n )
L i f e  r a f t
M a g n e t ic  compass
5 g a l l o n s  o f  w a te r
S i g n a l  f l a r e s
F i r s t  a i d  k i t  c o n t a i n i n g  i n j e c t i o n  n e e d l e s
S o la r - p o w e r e d  Fm r e c e i v e r - t r a n s m i t t e r
Appendix B
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ANSWER KEY FOR THE 
NASA LOST ON THE MOON RANKING TASK
15 Box o f  Batches
_4  Food c o n c e n t r a te
_6  50  f e e t  o f  n y lo n  ro p e
_8__  P a ra c h u te  s i l k
13 P o r ta b le  h e a t in g  u n i t
11 Two .4 5  c a l i b r e  
p i s t o l s
12 One c a s e  d e h y d ra te d  
P e t  Bilk
J   Two 1 0 0 - lb . ta n k s  o f
oxygen
_2__ S t e l l a r  Bap ( o f  th e
Boon's con stella tion )
L ife  r a f t
14 M agnetic  c o a p a ss
_2___ 5  g a l lo n s  o f  w a te r
10 S ig n a l  f l a r e s
F i r s t  a id  k i t  contain*- 
in g  i n j e c t i o n  n e e d le s
S o la r-p o w e red  FM 
r e c e i v e r - t r a n s u i t t e r
U s e le s s  s in c e  th e r e  i s  no oxygen 
on th e  so o n  t o  s u s t a i n  a  f l a a e .
E f f i c i e n t  B eans o f  s u p p ly in g  
e n e rg y  re q u ir e m e n ts .
U se fu l i n  s c a l i n g  c l i f f s ,  t y in g  
i n ju r e d  t o g e t h e r ,  e t c .
P r o te c t io n  from  s u n 's  r a y s .
Only u s e f u l  i f  on th e  d a rk  
s id e  o f  th e  Boon.
P o s s ib le  s o u rc e  o f  s e l f -  
p r o p u ls io n .
D u p l ic a te s  fo o d  c o n c e n t r a te  
i n  b u l k i e r  fo rm .
M ost p r e s s in g  s u r v iv a l  n eed .
M ost im p o r ta n t  means o f  
d e te r n in in g  p o s i t i o n  and d i r e c ­
t i o n s ,
CCU b o t t l e  i n  B i l i t a r y  r a f t  nay 
be u sed  f o r  p r o p u ls io n .
V i r tu a l ly  u s e le s s  s in c e  m ag n e tic  
f i e l d  on th e  moon i s  n o t  
p o l a r i z e d .
A b so lu te  n e c e s s i t y  t o  s u s t a i n  
l i f e .
P o s s ib le  d i s t r e s s  s ig n a l  once 
c lo s e  enough t o  m o ther s h ip  to  
be  se e n .
N e ed les  f o r  v i ta m in s ,  a e d ic in e s ,  
e t c . , w i l l  f i t  s p e c i a l  a p tu r e  
i n  NASA sp a c e  s u i t s .
F o r  com m unication  w i th  B o th e r  
s h ip t  b u t  FM r e q u i r e  l i n e - o f -  
s i g h t  t r a n s m is s io n  and s h o r t  
r a n g e s .
Appendix C 
Post-Experimental Questionnaire  
In t e r a c t i n g ,  Consensus, and Nominal Technique Groups
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QUESTIONNAIRE
I n s t r u c t i o n s t  T h i s  q u e s t i o n n a i r e  c o n s i s t s  o f  a  s e r i e s  o f  s t a t e m e n t s  
a b o u t  y o u r  e x p e r i e n c e s  i n  y o u r  g roup*  You w i l l  f i n d  t h a t  you a g r e e  
w i th  some and  d i s a g r e e  w i th  o t h e r s .  P l e a s e  i n d i c a t e  y o u r  own p e r s o n a l  
r e a c t i o n  t o  e a c h  s t a t e n e n t  by  r e s p o n d in g  a c c o r d in g  t o  t h e  f o l l o w i n g  
s i x  c h o i c e s .  I n  t h e  p a r e n t h e s e s  ( ) t o  t h e  l e f t  o f  e a c h  s t a t e n e n t ,  
w r i t e  t h e  n unber  o f  t h e  c h o ic e  t h a t  b e s t  r e p r e s e n t s  your d e g r e e  o f  
a g r e e e e n t  o r  d i s a g r e e m e n t*
C h o i c e s t  (1 )  T o t a l l y  d i s a g r e e
( 2 )  D is a g r e e  v e r y  au ch
(3 )  Tend t o  d i s a g r e e
(4 )  Tend t o  a g r e e
(5 )  A gree  v e r y  au ch
(6 )  T o t a l l y  a g r e e
2 .
3 .
4.
5.
6.
7 .
B.
9 .
10.
11.
12.
13 .
1 4 .
1 5 .
I  a a  s a t i s f i e d  w i t h  t h e  a a o u n t  o f  i n f l u e n c e  o r  s a y  X had  o v e r  
a y  g r o u p ' s  d e c i s i o n .
1 a a  s a t i s f i e d  w i t h  t h e  s o l u t i o n  r e a c h e d  by a y  g ro u p .
The p e o p le  i n  a y  g ro u p  f r e e l y  e x p r e s s e d  t h e i r  f e e l i n g  o r  e a o t i o n s .
E verybody  p a r t i c i p a t e d  i n  t h e  d i s c u s s i o n  i n  a y  g roup*
My g roup  d e f i n i t e l y  a c h ie v e d  a  h ig h  q u a l i t y  s o l u t i o n .
My g r o u p ' s  f i n a l  s o l u t i o n  was d e f i n i t e l y  a c c e p t a b l e  t o  e v e ry o n e  
i n  t h e  g ro u p .
My g ro u p  d i d  n o t  s e e n  t o  h ave  l e a d e r s h i p .
The g r o u p ' s  d e c i s i o n  r e f l e c t e d  a y  own o p in io n *
D i s a g r e e a e n t  aaong  g ro u p  a e a b e r s  was o p e n ly  e x p r e s s e d .
E veryone  a g r e e d  w i t h  t h e  f i n a l  g ro u p  s o l u t i o n *
My o p i n i o n  a b o u t  s o n s  o r  a l l  o f  t h e  i t e m s  i s  r e f l e c t e d  i n  a y  
g r o u p ' s  d e c i s i o n .
A few  p e o p le  d o m in a te d  t h e  d i s c u s s i o n ,  i n  a y  g ro u p .
I  w ould  be w i l l i n g  t o  work w i th  t h e s e  s a n e  p e o p le  on  o t h e r  t y p e s  
o f  p ro b le m s .
X l i k e d  t h e  m ethod  o u r  g ro u p  u se d  t o  s o l v e  t h e  p r o b l e a .
My g ro u p  c l o s e l y  f o l lo w e d  t h e  p r o c e d u r e  o u t l i n e d  i n  t h e  i n s t r u c t i o n s .
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QUESTIONNAIRE
I n s t r u c t i o n s : P l e a s e  c i r c l e  t h e  n u a b e r  o f  t n e  s t a t e m e n t  t h a t  e o s t
a c c u r a t e l y  d e s c r i b e s  y o u r  f e e l i n g s  f o r  e a c h  o f  t h e  
f o l l o w i n g  q u e s t i o n s *
A* To w hat e x t e n t  d i d  you f e e l  f r e e  t o  p a r t i c i p a t e  and  c o n t r i b u t e  your i d e a s ?
1* I  d i d  n o t  f e e l  f r e e .
2 .  I  f e l t  somewhat f r e e .
3 .  I  f e l t  m o d e r a te ly  f r e e .
4 .  I  f e l t  m o s t ly  f r e e .
5 .  X f e l t  c o m p le t e ly  f r e e .
B. To w hat e x t e n t  d i d  you f e e l  yo u r  t im e  was w e l l  s p e n t  i n  your  group?
1 .  Not a t  a l l  w e l l  s p e n t .
2 .  Somewhat w e l l  s p e n t .
3 .  M o d e ra te ly  w e l l  s p e n t .
4 .  M o s t ly  w e l l  s p e n t . .
5 .  V ery  w e l l  s p e n t .
C. How s a t i s f i e d  w ere  you w i t h  t h e  q u a l i t y  o f  i d e a s  p ro d u c e d  by you r  g roup?
1 .  Not a t  a l l  s a t i s f i e d .
2 .  Somewhat s a t i s f i e d .
3 .  M o d e ra te ly  s a t i s f i e d .
4 .  M o s t ly  s a t i s f i e d .
5 .  Very s a t i s f i e d .
D. How s a t i s f i e d  w ere  you w i t h  t h e  q u a n t i t y  (num ber) o f  i d e a s  p ro d u ced  
by y o u r  group?
1 .  Not a t  a l l  s a t i s f i e d .
2 .  Somewhat s a t i s f i e d .
3 .  M o d e ra te ly  s a t i s f i e d .
4 .  M o s t ly  s a t i s f i e d .
5 .  V ery  s a t i s f i e d .
B .  To w hat e x t e n t  do you f e e 1 t h e  m ethod  your  g ro u p  u se d  was an  e f f e c t i v e  
way t o  e v a l u a t e  i d e a s ?
1 .  T o t a l l y  i n e f f e c t i v e .
2 .  Somewhat e f f e c t i v e .
3^ M o d e ra te ly  e f f e c t i v e .
4 .  M o s t ly  e f f e c t i v e .
5 .  E x t r e m e ly  e f f e c t i v e .
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F .  To what a x t a n t  do you f a s 1 t h e  a e t h o d  u s e d  by  you r  g ro u p  was an  
e f f e c t i v e  way t o  g e n e r a t e  i d e a s ?
1 .  T o t a l l y  i n e f f e c t i v e .
2 .  Soeew hat e f f e c t i v e .
3 .  M o d e ra te ly  e f f e c t i v e .
4 .  M o s t ly  e f f e c t i v e .
5 .  B x t r e n e l y  e f f e c t i v e .
G. To w hat e x t e n t  do  you f e e l  t h e  a e e t i n g  you j u s t  p a r t i c i p a t e d  i n  i s  
an  e f f e c t i v e  way t o  d e a l  w i t h  a  p r o b l e a ?
1 .  T o t a l l y  i n e f f e c t i v e .
2 .  Soaew hat e f f e c t i v e .
3 .  M o d e ra te ly  e f f e c t i v e .
4. M o s t ly  e f f e c t i v e .
5 .  B x t r e a e l y  e f f e c t i v e .
H. Which s t a t e a e n t  do  you t h i n k  a o s t  a c c u r a t e l y  d e s c r i b e s  p r o b l e a -  
s o l v i n o  s i t u a t i o n s  i n  g e n e r a l ?
1 .  F a n a l e s  a r e  b e t t e r  th a n  a a l e s .
2 .  F e a a l e s  and a a l e s  a r e  e q u a l .
3 .  M ales  a r e  b e t t e r  t h a n  f e a a l e s .
I .  Which s t a t e a e n t  do you t h i n k  a o s t  a c c u r a t e l y  d e s c r i b e s  t h e  L o s t  
on th e  Moon p r o b l e a ?
1 .  M ales  a r e  b e t t e r  t h a n  f e a a l e s .
2 .  M ales  a n d  f e a a l e s  a r e  e q u a l .
3 .  F e a a l e s  a r e  b e t t e r  t h a n  a a l e s .
J .  How a u c h  c o n f id e n c e  do you h av e  i n  yo u r  f i n a l  r a n k in g ?
1 .  None
2 .  A b i t .
3 .  M o d e ra te .
4. A lo t
5 .  T o t a l
K. How a u c h  c o n f id e n c e  do you h av e  i n  yo u r  g r o u p ' s  f i n a l  r a n k in g ?
1 .  None.
2 .  A b i t .
3 .  M o d e r a te .
4. A l o t .
5 .  T o t a l .
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P ls & ie  answ er t h e s e  two q u e s t i o n s .
L .  Zn g e n e r a l ,  w hat d i d  you l i k e  t h e  a o s t  a b o u t  t h e  g ro u p  you p a r t i c i p a t e d  in ?
M» Zn g e n e r a l ,  what d i d  you d i s l i k e  t h e  a o s t  a b o u t  t h e  g ro u p  you 
p a r t i c i p a t e d  in ?
Solve the following problsn.
N . A p e r s o n  b o u g h t  s  h o r s e  fo r  $60 and  s o l d  i t  f o r  $ 7 0 .  Then h e / s h e  
b o u g h t  i t  b ack  a g a in  f o r  $80 and a o l d  i t  f o r  $ 9 0 .  Hoe au ch  ao n ey  
d i d  b e / s h e  a a k e  i n  t h e  h o r s e  b u s in e s s ?
1 .  L o s t  $ 1 0 .
3 .  Broke e v e n .
3 .  Hade $ 1 0 .
4 .  Made $ 20 .
5 .  Made $ 3 0 .
0 .  S e x ;  P e a a l e  Male
P .  C l a s s i f i c a t i o n  i n  S c h o o l
F r o s h .  Soph . J r .  S r .  O th e r  
Q. Ages ye a r s
fi. M a jo r :  _ _ _ _ _ _ _ _ _
S .  A re  t h e r e  any  o t h e r  c o n s e n t s  you would l i k e  t o  aa k e  a b o u t  you r  
g ro u p  o r  t h i s  e x p e r i a e n t ?
Appendix D 
Delphi Mater ia ls  
Round 1
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APPLICATION BLANK
• E x p e r im e n t  ID #
Name
Phone number _ _ _ _ _ _ _ _ _ _
MY SIGNATURE ON THIS.SHEET, b y  w h ich  I  v o l u n te e r  t o  p a r t i c i p a t e  in  th e  
i n d i c a t e d  e x p e r im e n t c o n d u c te d  by  th e  i n d i c a t e d  e x p e r im e n te r ,  s i g n i f i e s  t h a t  
I  u n d e r s ta n d  t h a t  a l l  s u b j e c t s  i n  th e  p r o j e c t  a r e  v o l u n te e r s ,  t h a t  I  can  
w ith d ra w  a t  any t im e  from  t h e  e x p e r im e n t , t h a t  I  h a v e  b e e n  o r  w i l l  be  
in fo rm e d  a s  t o  t h e  n a tu r e  o f  th e  e x p e r im e n t ,  t h a t  th e  d a ta  I  p r o v id e  w i l l  
b e  anonymous and my i d e n t i t y  w i l l  n o t  b e  r e v e a le d  w i th o u t  my p e rm is s io n ,  and 
t h a t  my p e rfo rm a n c e  i n  t h i s  e x p e r im e n t  may b e  u s e d  f o r  a d d i t i o n a l  a p p ro v ed  
p r o j e c t s ,  t h a t  I  s h a l l  b e  g iv e n  an  o p p o r tu n i ty  t o  a sk  q u e s t io n s  p r i o r  to  th e  
s t a r t  o f  th e  e x p e r im e n t and  a f t e r  my p a r t i c i p a t i o n  i s  c o m p le te  my q u e s t io n s  
w i l l  b e  an sw ered  t o  my s a t i s f a c t i o n .
Zn a g r e e i n g  t o  p a r t i c i p a t e  i n  t h i s  e x p e r im e n t  I  r e a l i s e  t h e  
im p o r ta n c e  o f  my c o n t r i b u t i o n .  I  a n t i c i p a t e  t h a t  I  w i l l  co m p le te  th e  
r e q u i r e d  work and r e t u r n  i t  on t im e  f o r  t h e  n e x t  12 c l a s s  p e r i o d s .
I  u n d e r s ta n d  t h a t  my a b s e n c e  may c a u se  t h e  o t h e r  3 members ox my g roup  
t o  be u n a b le  t o  c o m p le te  th e  e x p e r im e n t .  I f  u n a b le  t o  a t t e n d  any  c l a s s  
w i th  my c o m p le te d  m a t e r i a l s ,  I  w i l l  i n s u r e  to  h e l p  r e t u r n  them so as 
n o t  t o  d e l a y  o r  c a u s e  my g ro u p  to  d ro p  o u t  o f  th e  p r o j e c t .
I a l s o  a g r e e  n o t  t o  d i s c u s s  t h i s  e x p e r im e n t  w i th  anyone e l s e  or  
s e e k  o u t  a s s i s t a n c e  from  any p e r s o n  o r  m a t e r i a l  c o n c e r n in g  th e  p ro b le m .
I  u n d e r s t a n d  t h a t  I  w i l l  be t o l d  t h e  r e s u l t s  o f  t h i s  e x p e r im e n t  upon 
i t s  c o m p le t io n  o r  on t n e  l a s t  day  o f  c l a s s .  I  r e a l i z e  t h a t  f a i l u r e  
t o  comply w i th  any o f  t h e s e  r e q u e s t s  may c a u se  m y s e l f  and  my g roup  
n o t  t o  r e c e i v e  f u l l  c r e d i t  f o r  p a r t i c i p a t i o n  i n  t h i s  e x p e r im e n t .
S i g n a t u r e
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Thank you  f o r  p a r t i c i p a t i n g  i n  t h i s  e x p e rim e n t. We a re  
i n t e r e s t e d  i n  th e  way p e o p le  s o lv e  p ro b le m s. In  p a r t i c u l a r ,  we 
a r e  i n t e r e s t e d  i n  how p e o p le  i n  o r g a n iz a t io n s  who a r e  g r e a t  
d i s t a n c e s  a p a r t  from  one a n o th e r  c o n d u c t m e e tin g s . F o r exam ple, 
you  may have h e a rd  o f  com pan ies u s in g  te le p h o n e  c o n fe re n c e  c a l l s ,  
w here ev e ry o n e  h as  a  common l i n e  and can  s h a re  in  a  d i s c u s s io n  
w ith  p a r t i c i p a n t s  who a r e  i n  o th e r  c i t i e s .  A n o th er exam ple, 
a l th o u g h  l e s s  w e l l  known, o f  a  m e e tin g  t h a t  w ould a llo w  p e o p le  
i n  s e p a r a te  p la c e s  to  com m unicate i s  c a l l e d  th e  D e lp h i te c h n iq u e .
P a r t i c i p a n t s  i n  a  D e lp h i m ee tin g  n e v e r  m eet f a c e  to  f a c e .
They a r e  f r e e  to  work on th e  p rob lem  a t  t h e i r  own c o n v e n ie n c e  
and i n  p r i v a t e .  A f t e r  r e a d in g  a b o u t  th e  p rob lem  p a r t i c i p a n t s  
w r i t e  down t h e i r  comments and p o s s ib l e  s o lu t i o n s .  Each p a r t i c i p a n t  
th e n  r e t u r n s  h i s  m a t e r i a l s  to  th e  c o o r d in a to r  o f  th e  m ee tin g .
Bob E rffm ey e r w i l l  be th e  c o o rd in a o r  o f  th e  D e lp h i g ro u p s . The 
c o o r d in a to r  th e n  sum m arizes th e  r e s p o n s e s  and r e t u r n s  them to  
th e  p a r t i c i p a n t s  so  th e y  may re a d  e v e ry o n e 's  comments, Based on 
t h i s  new in fo r m a t io n  g iv e n  by th e  o th e r  g roup  members, r e s p o n d e n ts  
can  r e e v a lu a t e  o r  change t h e i r  c u r r e n t  p o s i t i o n  and add comments 
e x p r e s s in g  a g re e m e n t, d is a g re e m e n t, o r  c l a r i f i c a t i o n  c o n c e rn in g  
th e  i te m s .
T h is  c h a in  o f  e v e n ts  ( a )  g iv in g  .your com m ents, (b ) r e a d in g  
a  sum m arized r e p o r t  o f  a l l  p a r t i c i p a n t s '  s u g g e s t io n s  and o p in io n s ,  
( c )  th e n  a g a in  g iv in g  y o u r  com m ents, may o c c u r  s e v e r a l  t im e s .
In  o u r  e x p e r im e n t t h i s  w i l l  happen  f i v e  t im e s . A n o th e r f e a t u r e  
o f  t h i s  ty p e  o f  m ee tin g  i s  t h a t  e ach  o f  th e  p a r t i c i p a n t s  and t h e i r  
s u g g e s t io n s  rem a in  anonymous to  e v e ry o n e  i n  th e  g roup  e x c e p t  th e
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c o o r d in a to r .  The re a s o n  f o r  anonym ity  o f  g roup  members i s  so  t h a t  
members w i l l  n o t  be o v e r ly  in f lu e n c e d  by d o m in e e rin g  p e r s o n a l i t i e s  
o r  s o c i a l  p r e s s u r e s  o f  o t h e r  members.
num ber sh o u ld  be on a l l  m a t e r i a l s  you r e c e iv e  and sh o u ld  be on 
a l l  m a te r i a l s  you r e t u r n .
To sum m arize you i n s t r u c t i o n s i
1) Read th e  p rob lem .
2 ) Rank th e  15 i te m s  and i n  one s e n te n c e  comment on th e  im p o rta n c e  
o r  la c k  o f  im p o rta n c e  o f  each  i te m .
3 ) P la c e  th e  co m p le ted  a n s w e rs h e e t  (keep  e v e ry th in g  e l s e )  i n  th e  
e n v e lo p e  i t  came i n  and r e t u r n  i t  to  th e  n e x t  c l a s s  p e r io d
on F r id a y . O c to b e r 2 4 .
4 )  I f  you c a n n o t b r in g  th e  m a te r i a l  i n  f o r  th e  c l a s s ,  o r  f o r g e t  i t ,  
p l e a s e  b r in g  them to  Room 3*8, Peabody H a l l ,  b e fo re  11 A.K.
th e  day th e y  a r e  due .
P le a s e  rem em beri
1) I f  you have any q u e s t io n s  c a l l  Bob a t  766-3979 . o r  769-4448 .
2 )  P le a s e  do n o t  d i s c u s s  t h i s  p rob lem  w ith  anyone .
3 ) B rin g  th e  co m p le ted  a n s w e rs h e e t  to  th e  n e x t  c l a s s .
Your i d e n t i f i c a t i o n  num ber i n  t h i s  e x p e rim e n t i s , t h i s
Thank you ,
Bob E rffm ey e r
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PSYCHOLOGY EXPERIMENTS DELPHI PICK-UP & RETURN DATES
Sunday Monday T uesday  Wednesday T hursday  F r i d a y  S a tu r d a y
O c t .
19
20 21 22
PICK-UP
23 24
RETURN
2 3
26 27
PICK-UP
28 29
RETURN
30 31
PICK-UP
Nov.
1
2 3
RETURN
4 5
PICK-UP
6 7
RETURN
8
9 10
PICK-UP
11 12
RETURN
13
C
14
PICK-UP
UESTXONNAIR
IS
E
16
Q
1
17
RETURN
UESTIONNAXR]
1
18
S
19 20 21 22
The c a l e n d a r  above o u t l i n e s  y o u r  D elp h i  g r o u p 's ,  s c h e d u l e .
I t  shows when you s h o u ld  p i c k  up y o u r  m a t e r i a l s  and  when you s h o u ld  
r e t u r n  th em . Always p i c k  up an d  r e t u r n  m a t e r i a l s  a t  t h e  f r o n t  o f  
t h e  room a f t e r  c l a s s .
PLEASE REMEMBER:
1 .  Zf you h av e  a n y  q u e s t i o n s  c a l l  Bob a t  766-3979 o r  7 6 9 -4 4 4 8 .
2 .  Do NOT d i s c u s s  t h i s  p ro b lem  w i th  a n y o n e .
3 .  Xf you c a n n o t  b r i n g  t h e  m a t e r i a l s  o r  f o r g e t  t o  b r i n g  them t o  c l a s s ,
p l e a s e  b r i n g  them t o  Room 318 P eabody  H a l l  b e f o r e  1 1 :0 0  th e  
d a y  th e y  a r e  d u e .
4 .  A l l  4 g ro u p  members m ust r e t u r n  t h e i r  m a t e r i a l s  b e f o r e  any  r e c e i v e  c r e d i t .
5 .  P i c k  up a  new a n s w e r s h e e t  and  p rob lem  on  t h e  d ay s  i n d i c a t e d  on  th e
c a l e n d a r .
6 .  B r in g  t h e  c o m p le te d  a n s w e r s h e e t  i n  you r  r e s p o n s e  e n v e lo p e  and r e t u r n
them t o  c l a s s .
I l l
NASA WORKSHEET ROUND 1 ZD ft
I n s t r u c t i o n s : You a r e  a member o f  a  sp a c e  crew o r g i n a l l y  s c h e d u le d  t o
r e n d e z v o u s  w i tn  a  n o t h e r  s h i p  on t h e  l i g h t e d  s u r f a c e  o f  th e  tioon. Due to  
m e c h a n ic a l  d i f f i c u l t i e s ,  how ever ,  yo u r  s h i p  was f o r c e d  to  l a n d  a t  a  s p o t  
some 200 m i l e s  from  t h e  re n d e z v o u s  p o i n t .  D uring  r e - e n t r y  and  l a n d in g ,  
much o f  t h e  equ ipm en t a b o a rd  was damaged a n d ,  s i n c e  s u r v i v a l  dupends on 
r e a c h i n g  t h e  n o t h e r  s h i p ,  t h e  m os t  c r i t i c a l  i t e m s  a v a i l a b l e  must be chosen  
f o r  t h e  200 m i le  t r i p .
Below a r e  l i s t e d  t h e  15 i t e n s  l e f t  i n t a c t  and  undamaged a f t e r  l a n d i n g .
Your t a s k  i s  t o  r a n k  o r d e r  them i n  te rm s  o f  t h e i r  im p o r ta n c e  i n  a l l o w in g  
your crew  t o  r e a c h  t h e  re n d e z v o u s  p o i n t .  P l a c e  th e  number _1 by th e  
m ost i m p o r t a n t  i t e m ,  t h e  number 2 by  t h e  second  m ost im p o r t a n t ,  and 
so  on th ro u g h  number 1J5, th e  l e a T t  im p o r t a n t .
I n  t h e  s p a c e  t o  t h e  r i g h t  o f  e a c h  i te m  w r i t e  a  b r i e f  ( a b o u t  one s e n t e n c e )  
e x p l a n a t i o n  o f  why you ra n k e d  t h a t  i t e m  i n  th e  o r d e r  you d i d .
Box o f  m a tch es
Pood c o n c e n t r a t e
50 f e e t  o f  ny lon  rope  
P a r a c h u t e  s i l k  
P o r t a b l e  h e a t i n g  u n i t  
Two .4 5  c a l i b r e  p i s t o l s  
One c a s e  d e h y d r a te d  P e t  m i lk  
Two 1 0 0 - l b .  t a n k s  o f  oxygen
S t e l l a r  map ( o f  th e  m oon 's  c o n s t e l l a t i o n )  
L i f e  r a f t
M a g n e t ic  compass 
5 g a l l o n s  o f  w a te r  
S i g n a l  f l a x e s
F i r s t  a i d  k i t  c o n t a i n i n g  i n j e c t i o n  n e e d le s
S o la r - p o w e r e d  Fm r e c e i v e r - t r a n s m i t t e r
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DIRECTIONS ROb.ND 
R e tu r n  t o  c l a s s  O c jT l X  ^
J c  r e s t a t e  your o r o b le m i You axe  a  a s o b e r  o f  a  sp a c e  crew  o r i g i n a l l y  
s c h e o u le d  t o  r e n d e z v o u s  w i t n  a  B o th e r  s h i p  on t a e  l i g h t e d  s u r f a c e  o f  t h e  
moon. Due t o  m e c h a n ic a l  d i f f i c u l t i e s ,  h o w ev er ,  yo u r  s h i p  was f o r c e d  t o  
l a n d  a t  a  s p o t  some 200 m i l e s  from  t h e  r e n d e z v o u s  p o i n t .  D u r in g  r e - e n t r y  
and l a n d i n g ,  much o f  t h e  eq u ip m en t  a b o a r d  was damaged a n d ,  s i n c e  s u r v i v a l  
depends  cn r e a c h i n g  th e  m o th e r  s h i p ,  t h e  a o s t  c r i t i c a l  i t e m s  a v a i l a b l e  
must be ch o sen  f o r  t h e  200  m i l e  t r i p .
On th e  f o l l o w i n g  p a g e s  a r e  l i s t e d  th e  IS  i t e m s  l e f t  i n t a c t  and  undamaged 
a f t e r  l a n d i n g .  Your t a s k  i s  t o  r a n k  o r d e r  them i n  te rm s  o f  t h e i r  im p o r ta n c e  
i n  a l l o w i n g  your crew  t o  r e a c h  t h e  re n d e z v o u s  p o i n t .  P l a c e  t h e  number _1 
by  th e  a o s t  im p o r ta n t  i t e m ,  th e  number 2 by t h e  se c o n d  m ost i m p o r t a n t ,  
and so  on th ro u g h  number ,15, t h e  l e a s t  i m p o r t a n t .
What f o l lo w s  i s  a  summary o f  how t h e  f o u r  members o f  t h i s  D e lp h i  
g ro u p  ra n k e d  t h e  i t e m s  and  t h e i r  e x p l a n a t i o n s  f o r  d o in g  s o .  P l e a s e  
re v ie w  th e  15 i t e m s .  I f  you w ish  t o  a d d  comments e x p r e s s i n g  a g re e m e n t ,  
d i s a g r e e m e n t ,  o r  c l a r i f i c a t i o n  c o n c e r n in g  th e  i t e m s  p l e a s e  do so  i n  tn e  
sp a c e  p r o v i d e d .  F i n a l l y ,  p l e a s e  r a n k  o r d e r  t n e  i t e m s  a s  you p e r c e i v e  
t h e i r  im p o r ta n c e  a t  t h i s  t im e  and  s t a t e  you r  r e a s o n  f o r  your r a n k i n g .
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I tem G ro u p 's  Rank (Round ) Reason
Cox o f  M atches
------
A v e rag e  Rank:
-  Your Rank T h i s  Round Reason:
I tem G r o u p 's  Rank (Round ) Reason
Pood C o n c e n t r a t e
—
A veraae  Rank:
-  Your Rank T h i s  Round Reason:
I t e a G ro u p 's  Rank (Round ) Reason
50 f e e t  o f
n y lo n  ro p e
-----
A verage  Rank: ______
-  Your Rank T h i s  Round R eason :
I  t e n G r o u p 's  Rank (Round ) Reason
P a r a c h u t e  S i l k
A verage  Rank:
-  Your Rank T h is  Round R eason:
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I  t e a G ro u p 's  Rank (Round ) Reason
P o r t a b l e  
H e a t in g  U n i t
A verage  Rank: ______
-  Your Rank T h is  Round R eason :
I tem G r o u p 's  Rank (Round ) Reason
Two .4 5  
C a l i b r e  P i s t o l s -----
-  Your
A verage  Rank:
Rank T h is  Round R eason :
Item G ro u p 's  Rank (Round ) Reason
One Case
D e h y d ra te d  P e t
M ilk -----
A verage  Rank:
-  Your Rank T h i s  Round R easo n :
I tem G ro u p 's  Rank (Round 1 R eason
Two 1 0 0 - l b .
Tanks o f  Oxygen
'
A verage  Rank:
-  Your Rank T h is  Round R eason :
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I tem G ro u p 's  Rank (Round ) Reason
S t e l l a r  Map
( o f  t h e  m oon 's
c o n s t e l l a t i o n ) ■■ 11"
A verage  Rank:
-  Your Rank T h i s  Round Reason:
I tem G r o u p 's  Rank (Round ) Reason
L i f e  R a f t ——
A verage  Rank:
-  Your Rank T h is  Round Reason:
I tem G r o u p 's  Rank (Round ) R eason
M a g n e t ic  Compass ——
A verage  Rank:
-  Your Rank T h is  Round R eason :
I tem G r o u p 's  Rank (Round ) Reason
5 G a l lo n s
o f  W ater
A v erag e  Rank:
-  Your Rank T h is  Round R eason :
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I tem  G r o u p 's  Rank (Round ) Reason
S i g n a l  F l a r e s  _ _
A verage  Rank:
-  Your Rank T h i s  Round Reason:
I tem  G ro u p 's  Rank (Round ) Reason
F i r s t  A id  K i t
C o n ta in in g
I n j e c t i o n  N e e d le s  ___
A verage  Rank:
m
-  your Rank T h is  Round R eason :
I ten* G ro u p 's  Rank (Round ) Reason
S o la r -p o w e re d  FM
R e c e i v e r - t r a n s m i t t e r
A verage  Rank: _____
-  Your Rank T h i s  Round R eason :
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I tem  G ro u p 's  Rank (Round *2. ) Reason
s i g n a l  F l a x e s  _ _ _
A veraae  Rank:
-  Your Rank T h i s  Round Reason:
I tem  G r o u p 's  Rank (Round J i  1 Reason
F i r s t  A id K i t
C o n ta in in g
I n j e c t i o n  N e e d le s  _____
A v eraae  Rank:
-  fo u r  Rank T h is  Round R eason :
I tem  G ro u p 's  Rank (Round ) Reason
S o la r -p o w e re d  FM ___
R e c e i v e r - t r a n s m i t t e r
A v eraae  Rank:
-  Your Rank T h i s  Round R eason :
When you have  f i n i s h e d  p u t  a l l  you r  a n s w e r s h e e t s  i n  your e n v e lo p e  and 
r e t u r n  i t  on W ednesday. H rinc  i t  t o  t h e  f r o n t  o f  t h e  c la s s ro o m  a f t e r  
c l a s s .  Then, on F r i d a y  d o n ' t  f o r g e t  t o  p i c k  up yo u r  new e n v e l o p e .
I f  you nave any l u e s t r o n s  c a l l  dob a t  7 6 n -3 y 7 9 ,  o r  7 6 9 -4 4 4 0 .
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DIRECTIONS ROUND _3_
Return to class on » N o v e » $ tx  3 ,  M 8 0
Once a g a in  we w ould l i k e  you t o i
1) C a r e fu l ly  r e - r e a d  th e  p rob lem .
2 ) Read th e  e x p la n a t io n s  g iv e n  by y o u r  g roup  members f o r  r a n k in g  
th e  i te m s  i n  th e  o r d e r  th e y  d id .
3 ) R e e v a lu a te  y o u r  p o s i t i o n  and w r i t e  a  b r i e f  e x p la n a t io n  o f
why you ran k e d  th e  i te m s  a s  you d id .  
k )  A lso  in c lu d e d  i n  t h i s  p a c k e t  i s  a  new s h e e t  t h a t  sum m arizes 
b o th  y o u r  r a n k in g s  and. y o u r  g r o u p 's  ra n k in g s  f o r  th e  p re v io u s  
ro u n d s . You may u s e  i t  t o  s e e  how you and y o u r  g r o u p 's  
r a n k in g s  have ch an g ed . 
P le a s e  r e t u r n  i t  e a ch  tim e  w ith  y o u r  a n s w e rs h e e ts .
5 )  P la c e  th e  com p le ted  a n s w e rs h e e ts  and th e  new summary s h e e t
i n  y o u r  e n v e lo p e  and  r e t u r n  i t  a f t e r  th e  n e x t  c l a s s ,
Monday. 
6 ) I f  you have any q u e s t io n s  p le a s e  c a l l  Bob a t  766-3979 , o r  
769-W*8.
t o  r e v i e w ; You a r e  a member o f  a  sp a c e  crew  o r g i n a l l y  s c h e d u le d  t o  
r e n d e z v o u s  w i th  a m o ther  s h i p  on t h e  l i g h t e d  s u r f a c e  o f  t h e  moon. Due t o  
m e c h a n ic a l  d i f f i c u l t i e s ,  how ever ,  your s h i p  was f o r c e d  t o  la n d  a t  a s p o t  
some 200 m i l e s  from t h e  re n d e z v o u s  p o i n t *  D uring  r e - e n t e r y  and  l a n d i n g ,  
much o f  th e  eq u ip m en t  a b o a rd  was damaged a n d ,  s i n c e  S u r v i v a l  d ep en d s  on 
r e a c h i n g  th e  m o ther  s h i p ,  t h e  roost c r i t i c a l  i t e m s  a v a i l a b l e  must be chosen  
f o r  th e  200 m i le  t r i p .
On th e  n e x t  4 p a g e s  a r e  l i s t e d  t h e  15 i te m s  l e f t  i n t a c t  and  undamaged a f t e r  
l a n d i n g .  Your t a s k  i s  t o  r a n k  o r d e r  them i n  te rm s  c f  t h e i r  im p o r ta n c e  in  
a l l o w in g  your crew  t o  r e a c h  t h e  r e n d e z v o u s  p o i n t .  P l a c e  th e  number .1 by tn e  
most im p o r t a n t  i t e m ,  t h e  number 2 by th e  se c o n o  most i m p o r t a n t ,  a n d  so  on 
th ro u g h  number _15, t h e  l e a s t  i m p o r t a n t .
I n  t h e  sp a c e  t o  t h e  r i g h t  o f  e a c h  i te m  w r i t e  a  b r i e f  ( a b o u t  one S e n te n c e )  
e x p l a n a t i o n  o f  wny you r a n k e d  t n a t  i te m  i n  t h e  o rd e r  you d i u .
S'JKMVJY OF ITiiM RAN/.INGS ZD #
T h is  i s  a  summary s h e e t  t h a t  snows yo u r  r a n k in g s  and  your g r o u p ' s  
r a n k in g  o f  t h e  15 i t e m s .  You may use  i t  f o r  r e v ie w  i f  you w is h .
P l e a s e  do n o t  w r i t e  on t h i s  s h e e t  (do  n o t  f i l l  i n  r a n k i n g s ; .  R e tu rn  
t h i s  s n e e t  w i th  you r  a n s w e r s h e c t  e a c h  ro u n d .
Your R ank ings
Round _1 Round 2  Round £  Round 4 Round J5
Box o f  m a tch es  
Food c o n c e n t r a t e  
50 f t .  n y lo n  ro p e
P a r a c h u t e  s i l k  
K e a t in g  u n i t  
Two .4 5  p i s t o l s
One c a s e  P e t  m i lk  
2 oxygen t a n k s  
S t e l l a r  n ap
L i f e  r a f t  
M ag n e t ic  compass 
5 g a l l o n s  w a te r
S i g n a l  f l a r e s  
F i r s t  a i d  k i t  
FM r e c e i v e r - t r a n s .
G ro u p 's  Rankings 
Round 1 Round £  Round 3  Round 4 Round B
Box o f  m a tch es  
Food c o n c e n t r a t e  
50 f t .  n y lo n  ro p e
P a r a c h u te  s i l k  
H e a t in g  u n i t  
Two .4 5  p i s t o l s
One c a s e  P e t  m i lk  
2 oxygen t a n k s  
S t e l l a r  nap
L i f e  r a f t  
M ag n e t ic  compass 
5 g a l l o n s  w a te r
S i g n a l  f l a r e s  
F i r s t  a i d  k i t  
FM r e c e i v e r - t r a n s .
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NOTICE
When you f i n i s h  r a n k in g  th e  i te m s  t h i s  round  you w i l l  be 
p a s t  th e  h a l f  way p o in t  o f  t h i s  s tu d y . T h is  n o te  i s  to  s e rv e  a s  
a re m in d e r  t h a t  in  o r d e r  f o r  th e  o th e r  3 members in  y o u r  g roup  to  
b e n e f i t  from  y o u r  id e a s  you sh o u ld  s t a t e  more c l e a r l y  y o u r  re a s o n  
f o r  r a n k in g  th e  ite m s  a s  you d id .  I t  would be b e t t e r  i f  you co u ld  
g iv e  y o u r  r e a s o n s  a s  c o m p le te ly  a s  p o s s ib l e .  R easons su ch  a s i  
sam e, no n e e d , n o t  n e c e s s a ry ,  n o t  a p p l i c a b l e ,  e s s e n t i a l ,  f o r  s u r v i v a l ,  
e t c ,  a r e  n o t  a s  u s e f u l  a s  p r o v id in g  a  more c o m p le te  e x p la n a t io n .
1) F o r exam plei i f  you ran k
f i s h i n g  l i n e  & hook 8  -  h e e e S S V f  S o r \ j , \ j c , ( ___________
t h i s  does n o t  t e l l  y o u r  g roup  members why i t  i s  n e c e s s a ry .
2 ) I t  i s  im p o r ta n t  t h a t  you  do n o t  p u t  "sam e" down f o r  a  r e a s o n , 
t r y  to  c l e a r l y  s t a t e  y o u r  r e a s o n .
3) I f  on any ite m s  you f e e l  y o u r  r a n k in g  i s  more c o r r e c t  th a n  
o th e r  g roup  m em bers' you  m igh t t r y  to  p e rs u a d e  them by g iv in g  
a d d i t i o n a l  r e a s o n s  f o r  y o u r  r a n k in g .
k )  R easons l e f t  b lan k  a r e  n o t  a c c e p ta b le .
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I te m  G r o u p 's  Rank (Round 3  \ Reason
S i g n a l  F l a r e s  _ _ _
A verage  R ank: ______ «*
-  Your Rank T h i s  Round Reason:
I te m  G r o u p 's  Rank (Round 3 ) Reason
F i r s t  A id  K i t  ___
C o n ta in in g  
I n j e c t i o n  N e e d le s  _ _
A verage  Rank: _ _ _ _ _
-  Your Rank T h i s  Round R easo n :
I te m  G ro u p 's  Rank (Round 3 ) Reason
S o la r -p o w e re d  FM 
R e c e i v e r - t r a n s m i t t e r
-
A verage  Rank: ___
-  Your Rank T h i s  Round R eason :
Rememberi
-  r e t u r n  y o u r  k  an sw erB h eets  and
-  th e  summary s h e e t
to  c l a s s  on Monday. On W ednesday p ic k  up y o u r  new e n v e lo p e . I f  you
have any  q u e s t io n s  c a l l  Bob a t  766-3979  o r  7 9 9 - 4 ^ 8 .
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DIRECTIONS ROUND _ X .
Return to class on P ^ R lD M . N oV EM B^R
The d i r e c t i o n s  f o r  t h i s  ro u n d  a r e  a s  f o l l o w s «
1) Review th e  p rob lem .
2) S tudy th e  r e a s o n  g iv e n  by y o u r  3 o th e r  g roup  members f o r  
t h e i r  r a n k in g s .
3 ) R e e v a lu a te  y o u r  p o s i t i o n  and w r i te  a  b r i e f  e x p la n a t io n  o f  
why you ran k ed  th e  i te m s  i n  th e  o r d e r  you  d id .  I f  on any 
i te m s  you f e e l  y o u r  r a n k in g  i s  more c o r r e c t  th a n  o th e r  g roup 
m em bers' you m ig h t t r y  to  p e rs u a d e  them by g iv in g  a d d i t i o n a l  
r e a s o n s  f o r  y o u r  r a n k in g .
4 )  When you have c o m p le ted  th e  a n s w e rs h e e ts  p la c e  them  and y o u r  
summary s h e e t  i n  y o u r  e n v e lo p e  and r e t u r n  i t  a f t e r  th e  n e x t  
c l a s s ,  F r id a y .
5 ) I f  you have any q u e s t io n s  p le a s e  c a l l  Bob a t  766-3979# o r  
769- ^ 8 .
To r e v i e w : You a r e  a member o f  a  apace  crew  o r g i n a l l y  s c h e d u le d  t o
re n d e z v o u s  w i th  a n o t h c r  s h i p  on t h e  l i g h t e d  s u r f a c e  o f  t h e  moon. Due to  
m e c h a n ic a l  d i f f i c u l t i e s ,  how ever ,  your s h i p  was f o r c e d  t o  la n d  a t  a  s p o t  
some 200 m i l e s  from t h e  re n d e z v o u s  p o i n t .  D u r in g  r e - e n t e r y  and  l a n d i n g ,  
much o f  th e  eq u ip m en t  a b o a rd  was damaged a n d ,  s i n c e  S u r v i v a l  .depends  on 
r e a c h i n g  th e  m o ther  s h i p ,  t h e  most c r i t i c a l  i t e m s  a v a i l a b l e  must be chosen  
f o r  t h e  200 m i l e  t r i p .
On th e  n e x t  4 p a g e s  a r e  l i s t e d  t h e  15 i te m s  l e f t  i n t a c t  an d  undamaged a f t e r  
l a n d i n g .  Your t a s k  i s  t o  r a n k  o r d e r  them in  te rm s  o f  t h e i r  im p o r ta n c e  in  
a l l o w i n g  yo u r  crew  t o  r e a c h  t h e  r e n d e z v o u s  p o i n t .  P l a c e  th e  number 2  tn e  
most im p o r t a n t  i t e m ,  t h e  number 2 by th e  s e c o n d  m ost i m p o r t a n t ,  an d  7 o  on 
th r o u g h  number .15, t h e  l e a s t  i m p o r t a n t .
I n  th e  s p a c e  t o  t h e  r i g h t  o f  e a c h  i te m  w r i t e  a  b r i e f  ( a b o u t  one s e n te n c e )  
e x p l a n a t i o n  o f  why you r a n k e d  t h a t  i t e m  i n  t h e  o r d e r  you d i a .
I  t e a  G r o u p 's  Rank (Round H  ) 
S i g n a l  F l a r e s  ___
A verage  Rank: _ _ ___
-  Your Rank T h i s  Round Reason:
Reason
I tem  G r o u p 's  Rank (Round f f  ) R eason
F i r s t  A id  K i t
C o n ta in in g
I n j e c t i o n  N e e d le s  ___
A v erag e  Rank: _ _ _ _ _
-  your  Rank T h is  Round R eason :
I te m  G ro u p 's  Rank (Round V  ) Reason
S o la r - p o w e r e d  FM ___
R e c e i v e r - t r a n s m i t t e r
A verage  Rank: _ _ _ _ _
-  Your Rank T h i s  Round R eason :
A REMINDER
-  R e tu rn  y o u r  k  a n s w e rs h e e ts  and
-  th e  summary s h e e t
to  c l a s s  on F r id a y , Then, on Monday p ic k  up y o u r  new e n v e lo p e .
I f  you have any q u e s t io n s  c a l l  Bob a t  766-3979 o r  7 6 9 - * ^ 8 .
Appendix .H
Delphi M a t e r i a l s
Round 5
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DIRECTIONS ROUND ^
Return to class on WsPAfcSflflV i /^;
ATTENTION CREW MEMBER. READ THIS1
1) Round 5 ( t h i s  ro u n d ) i s  th e  l a s t  o p p o r tu n i ty  you w i l l  have
to  in f lu e n c e  y o u r  c r e w 's  ( o th e r  crew  m em bers ') f i n a l  r a n k in g s .  
As in  th e  p re v io u s  ro u n d s , you may change y o u r  r a n k in g  o r  
c l a r i f y  y o u r  p o s i t i o n  (keep  p r e s e n t  r a n k in g )  to  show a g re e m e n t, 
o r  d isa g re e m e n t w ith  th e  r e s p o n s e s .
2 ) R e e v a lu a te  y o u r  p o s i t i o n  and w r i te  a  b r i e f  e x p la n a t io n  o f  
why you ran k e d  th e  ite m s  i n  th e  o r d e r  you d id .  I f  on any 
ite m s  you f e e l  y o u r  r a n k in g  i s  more c o r r e c t  th a n  o th e r  
g roup  m em bers' you m ig h t t r y  to  p e rsu a d e  them by g iv in g  
a d d i t i o n a l  r e a s o n s  f o r  y o u r  ra n k in g .
3) When you have co m p le ted  th e  a n s w e rs h e e ts  p la c e  them and y o u r  
summary s h e e t  i n  y o u r  e n v e lo p e  and r e t u r n  i t  a f t e r ' t h e  n e x t  
c l a s s ,  W ednesday.
4 )  The re m a in in g  s c h e d u le  i s  a s  fo l lo w s i
Wed. Nov. 12 -  R e tu rn  Round 5
F r i .  Nov. 14 -  P ick  up Q u e s t io n n a ire
Mon. Nov. 17 -  R e tu rn  Q u e s t io n n a ire
A ll  4 members m ust co m p le te  and r e t u r n  th e  q u e s t io n n a i r e  
to  o b ta in  maximum c r e d i t .
5 ) I f  you have any q u e s t io n s  p le a s e  c a l l  Bob a t  766-3979 , o r  
769-4448.
To r e v i e w : You a r e  a  aerober o f  a sp a c e  crew  c r g i n a l l y  s c h e d u le d  t o
re n d e z v o u s  w i th  a m o the r  s h i p  on th e  l i g h t e d  s u r f a c e  o f  th e  moon. Due t o  
m e c h a n ic a l  d i f f i c u l t i e s ,  how ever ,  your s h i p  was f o r c e d  t o  la n d  a t  a  s p o t  
some 200 m i l e s  from t h e  re n d e z v o u s  p o i n t .  D u r in g  r e - e n t e r y  an d  l a n d i n g ,  
au ch  o f  t h e  eq u ip m en t  a b o a rd  was damaged a n d ,  s i n c e  s u r v i v a l  d e p en d s  on 
r e a c h i n g  th e  m o th e r  s h i p ,  t h e  most c r i t i c a l  i t e m s  a v a i l a b l e  m ust be ch o sen  
f o r  t h e  200 m i l e  t r i p .
On t h e  n e x t  4 p a g e s  a r e  l i s t e d  t h e  15 i t e m s  l e f t  i n t a c t  an d  undamaged a f t e r  
l a n d i n g .  Your t a s k  i s  t o  r a n k  o r d e r  them in  te rm s  o f  t h e i r  im p o r ta n c e  i n  
a l l o w i n g  y o u r  crew  t o  r e a c h  t h e  r e n d e z v o u s  p o i n t .  P l a c e  t h e  number JL by tn e  
most im p o r t a n t  i t e m ,  t h e  number 2 by th e  se c o n o  m ost i m p o r t a n t ,  a n d  "so on 
th r o u g h  number _15, t h e  l e a s t  i m p o r t a n t .
I n  th e  s p a c e  t o  t h e  r i g h t  o f  e a c h  i te m  w r i t e  a  b r i e f  ( a b o u t  one s e n t e n c e )  
e x p l a n a t i o n  o f  why you r a n k e d  t h a t  i t e m  i n  t h e  o r d e r  you d i a .
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X tea  Group* s Rank (Round 5*) Reason
S i g n a l  F l a r e s  _ _
A verage  R ank: _ _ ___
 -  Your Rank T h i s  Round Reason:
I tem  G ro u p *» Rank (Round ^  ) Reason
F i r s t  A id  K i t  ___
C o n ta in in g  
I n j e c t i o n  N e e d le s  ___
A verage  Rank:
•  your Rank T h i s  Round R eason :
I  t e a  G roup’ s Rank (Round ^  i Reason
S o la r - p o w e r e d  FM _ _ _  
R e c e i v e r - t r a n s n i t t e r
A verage  Rank: _______
-  Your Rank T h i s  Round R eason:
-  When you f i n i s h  -  
R e tu rn  th e  k  a n s w e rs h e e ts  and summary s h e e t  i n  y o u r  en v e lo p e  on 
W ednesday. On F r id a y  p ic k  up y o u r  p a c k e t  w h ich  w i l l  c o n ta in  a 
q u e s t i o n n a i r e .  I f  you  have any q u e s t io n s  c a l l  Bob a t  766-3979. 
o r  7 6 9 - ^ ^ 8 .
Appendix I
Delphi M a t e r i a l s
Final  Round ( Q u e s t i o n n a i r e  Round),
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DIRECTIONS FINAL ROUND
Return to class on , tioveMBBR, I1 } f i g b
Your p a c k e t  c o n ta in s  2 d i f f e r e n t  s h e e t s i
1) th e  summary and a n s w e rs h e e ts  (w h ite )
2 ) a  q u e s t i o n n a i r e  (y e llo w )
Both need  to  be f i l l e d  o u t  and r e tu r n e d .
1) A n sw ersh ee ts  (w h ite )
Your g roup  * s f i n a l  r a n k in g s  a r e  shown on y o u r  summary s h e e t  
and on y o u r  a n s w e rs h e e t  (a s  th e  a v e ra g e  r a n k ) .  We w ould 
l i k e  you to  ra n k  th e  i te m s  one l a s t  t im e , by y o u r s e l f .  
F le a s e  ta k e  a  few  m in u te s  to  f i l l  o u t  y o u r  f i n a l  o p in io n  
on th e  r a n k in g  o f  th e s e  i te m s . I t  i s  n o t  n e c e s s a ry  to  
fo llo w  y o u r  l a s t  s e t  o f  ra n k in g s  o r  y o u r  g r o u p 's  r a n k in g s .
2 ) Q u e s t io n n a ire  (y e llo w )
Answer th e  q u e s t io n s  a c c o rd in g  to  th e  d i r e c t i o n s  g iv e n  
i n  th e  q u e s t io n n a i r e  s e c t i o n .
N ote i
-  Your e x t r a  c r e d i t  p o in t s  w i l l  a u to m a t ic a l ly  be re c o rd e d  
when y o u r  g ro u p  c o m p le te s  and r e t u r n s  th e  p rob lem  and 
q u e s t io n n a i r e .  You w i l l  n o t  have to  tu r n  i n  a  "p in k  s l i p "  
t o  r e c e iv e  y o u r  e x t r a  c r e d i t ,  On n e x t  Monday, Nov. 2 k ,
a  l i s t  w i l l  be p o s te d  so  you may v e r i f y  how many p o in t s  
you  r e c e iv e d  i f  you w ish .
-  I f  you have any q u e s t io n s  p le a s e  c a l l  Bob a t  766 -3979 , o r  
769-<M8.
t o  r e v i e w : You a r e  a  member o f  a  sp a c e  crew o r g i n a l l y  s c h e d u le d  t o
r e n d e z v o u s  w i th  a m o th e r  s h i p  on t h e  l i g h t e d  s u r f a c e  o f  t h e  n o o n .  Due t o  
a e c h a n i c a l  d i f f i c u l t i e s ,  how ever ,  your s h i p  was f o r c e d  t o  la n d  a t  a s p o t  
s o a e  200 n i l e s  f r o n  t h e  r e n d e z v o u s  p o i n t .  D u r in g  r e - e n t e r y  and  l a n d i n g ,  
nueh  o f  t h e  e q u ip n e n t  a b o a rd  was damaged a n d ,  s i n c e  s u r v i v a l  d e p en d s  on 
r e a c h i n g  th e  n o t h e r  s h i p ,  t h e  n o s t  c r i t i c a l  i t e m s  a v a i l a b l e  must be chosen  
f o r  t h e  200 n i l e  t r i p .
On t h e  n e x t  4 p a g e s  a r e  l i s t e d  t h e  15 i t e n s  l e f t  i n t a c t  and  undanaged  a f t e r  
l a n d i n g .  Your t a s k  i s  t o  r a n k  o r d e r  t h e n  i n  t e r n s  o f  t h e i r  im p o r ta n c e  i n  
a l l o w i n g  y o u r  crew  t o  r e a c h  t h e  r e n d e z v o u s  p o i n t .  P l a c e  t h e  n u n b e r  JL b y  th e  
most i m p o r t a n t  i t e m ,  t h e  number 2 by th e  se c o n d  m ost i m p o r t a n t ,  a n d  "so on 
th r o u g h  number JL5, t h e  l e a s t  i m p o r t a n t .
I n  t h e  s p a c e  t o  t h e  r i g h t  o f  e a c h  i te m  w r i t e  a  b r i e f  ( a b o u t  one s e n t e n c e )  
e x p l a n a t i o n  o f  wny you r a n k e d  t h a t  i t e m  i n  t h e  o r d e r  you d i o .
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I  t e a  G r o u p 's  Rank ' ( Round ftrtAL\ Reason
S i g n a l  F l a r e s  ___
A v eraae  Rank:
-  Your Rank T h i s  Round Reason:
I  t e n  G ro u p 1 s Rank ( Round fa /H .) Reason
F i r s t  A id  K i t
C o n ta in in g
I n j e c t i o n  N e e d le s  _ _ _
A v eraae  Rank:
-  / o u r  Rank T h is  Round R eason :
1 t e a  G ro u p 's  Rank (Round f a n . ) Reason
S o la r -p o w e re d  FM ___
R e c e i v e r - t r a n s n i t t e r
A veraoe  Rank:
-  Your Rank T h i s  Round R eason :
A P in a l  Rem inder
A f te r  you have f i n i s h e d  r a n k in g  th e  i te m s  and g iv in g  a re a s o n  
f o r  th e  r a n k in g s  go on to  th e  q u e s t io n n a i r e  s e c t i o n  (y e llo w  p a g e s ) .  
R e tu rn  b o th  th e  q u e s t io n n a i r e  and th e  4 a n s w e rs h e e ts  on Monday. 
November 17, 1980. I f  you have  any q u e s t io n s  a b o u t  t h i s  o r  th e  
q u e s t io n n a i r e  c a l l  Bob a t  766-3979, o r  769-^^8.
QUESTIONNAIRE
I n s t r u c t i o n s :  T h is  q u e s t i o n n a i r e  c o n s i s t s  o f  a  s e r i e s  o f  s t a t e n e n t s
a b o u t  your e x p e r i e n c e s  i n  your D e lp h i  g roup* You w i l l  f i n d  t h a t  you 
a g r e e  * i t h  some and d i s a g r e e  w i th  o t h e r s .  P l e a s e  i n d i c a t e  your own 
p e r s o n a l  r e a c t i o n  t o  e a c h  s t a t e m e n t  by  re s p o n d in g  a c c o r d in g  t o  th e  
f o l l o w i n g  s i x  c h o i c e s .  I n  t h e  p a r e n t h e s e s  ( ) t o  t h e  l e f t  o f  each  
s t a t e m e n t ,  w r i t e  t h e  number o f  t h e  c h o ic e  t h a t  b e s t  r e p r e s e n t s  your 
d e g r e e  o f  a g re e m e n t  o r  d i s a g r e e m e n t .
C h o ic e s :  (1 )  T o t a l l y  d i s a g r e e
(2) D is a g r e e  v e r y  much
(3 )  Tend t o  d i s a g r e e(4) Tend t o  a g r e e
(5 )  Agree v e r y  much
(6 )  T o t a l l y  a g re e
I  am s a t i s f i e d  w i tn  t h e  amount o f  i n f l u e n c e  o r  s a y  I  had o v e r  
my g r o u p ' s  d e c i s i o n .
I  am s a t i s f i e d  w i tn  t h e  s o l u t i o n  r e a c h e d  by  my g r o u p .
The p e o p le  i n  my g ro u p  f r e e l y  e x p r e s s e d  t n e i r  f e e l i n g s  o r  e m o t io n s .
My g ro u p  d e f i n i t e l y  a c h ie v e d  a  h ig h  q u a l i t y  s o l u t i o n .
My g r o u p ' s  f i n a l  s o l u t i o n  was d e f i n i t e l y  a c c e p t a o l e  t o  ev e ry o n e  
i n  t h e  g ro u p .
My g ro u p  d i d  n o t  s e e n  t o  have l e a d e r s h i p .
The g r o u p ' s  d e c i s i o n  r e f l e c t e d  my own o p i n i o n .
D isag reem en t  among g ro u p  members was o p e n ly  e x p r e s s e d .
Everyone  a g r e e d  w i th  t h e  f i n a l  g roup  s o l u t i o n .
My o p in io n  a b o u t  some o r  a l l  o f  th e  i te m s  i s  r e f l e c t e d  i n  my 
g r o u p ' s  d e c i s i o n .
I  would be w i l l i n g  t o  work w i th  t h e s e  same p e o p le  on o t h e r  ty p e s  
o f  p ro b le m s .
I  l i k e d  tn e  method o u r  g roup  u s e d  t o  s o lv e  tn e  p ro b lem
My g ro u p  c l o s e l y  f o l lo w e d  t n e  p r o c e a u r e  o u t l i n e d  i n  t h e  i n s t r u c t i o n s .
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UUbSTIONNAIKE
I n s t r u c t i o n s : P l e a s e  c i r c l e  t h e  number o f  tn e  s t a t e m e n t  t h a t  most
a c c u r a t e l y  u e s c r i b e s  your f e e l i n g s  f o r  e a c n  o f  t h e  
f o l l o w i n g  q u e s t i o n s .
A. To w hat e x t e n t  d i d  you f e e l  f r e e  t o  p a r t i c i p a t e  and c o n t r i b u t e  your  i d e a s ?
1 .  I  d id  n o t  f e e l  f r e e .
2 .  X f e l t  somewhat f r e e .
3 .  I  f e l t  m o d e r a te ly  f r e e .
4 .  I  f e l t  m o s t ly  f r e e .
5 .  I  f e l t  c o m p le te ly  f r e e .
B. To w hat e x t e n t  d i d  you f e e l  yo u r  t im e  was w e l l  s p e n t  i n  your D e lp h i  group?
1 .  Not a t  a l l  w e l l  s p e n t .
2 .  Somewhat w e l l  s p e n t .
3 .  M o d e ra te ly  w e l l  s p e n t .
4 .  M o s t ly  w e l l  s p e n t .
5 .  Very w e l l  s p e n t .
C. How s a t i s f i e d  were you w i th  t h e  q u a l i t y  o f  i d e a s  p ro d u c e d  by your group?
1 .  Not a t  a l l  s a t i s f i e d .
2 .  Somewhat s a t i s f i e d .
3 .  M o d e ra te ly  s a t i s f i e d .
4 .  m o s t ly  s a t i s f i e d .
5 .  Very s a t i s f i e d .
D. How s a t i s f i e d  w ere  you w i t n  tn e  q u a n t i t y  ( number) o f  i d e a s  p ro d u c e d  
by you r  group?
1 .  Not a t  a l l  s a t i s f i e d .
2 .  Somewhat s a t i s f i e d .
3 .  M o d e ra te ly  s a t i s f i e d .
4 .  M o s t ly  s a t i s f i e d .
5 .  Very s a t i s f i e d .
E .  To what e x t e n t  do you f e e l  t h e  D e lp h i  m ethod was an  e f f e c t i v e  way 
t o  e v a l u a t e  i d e a s ?
1 .  T o t a l l y  i n e f f e c t i v e .
2 .  Somewhat e f f e c t i v e .
3 .  M o d e ra te ly  e f f e c t i v e .
4 .  M o s t ly  e f f e c t i v e .
5 .  E x tre m e ly  e f f e c t i v e .
To what e x t e n t  do you f e e l  t h e  D e lp h i  u t h o d  wa» an  e f f e c t i v e  way 
t o  g e n e r a t e  id e a s ?
1 .  T o t a l l y  i n e f f e c t i v e .
2 .  Sonewhat e f f e c t i v e .
3 .  M o d e ra te ly  e f f e c t i v e .
4. M o s t ly  e f f e c t i v e .
5 .  B x t r e a e l y  e f f e c t i v e .
To what e x t e n t  do you f e e l  t h e  s e r i e s  o f  " D e lp h i  n e s t i n g s "  you j u s t  
p a r t i c i p a t e d  i n  i s  a n  e f f e c t i v e  way to  d e a l  w i th  a  p ro b lem ?
1 .  T o t a l l y  i n e f f e c t i v e .
2 .  Sonewhat a f f e c t i v e .
3 .  M o d e ra te ly  e f f e c t i v e .
4. M o s t ly  e f f e c t i v e .
5 .  B x t r e n e l y  e f f e c t i v e .
Which s t a t e n e n t  do you t h i n k  n o s t  a c c u r a t e l y  d e s c r i b e s  p r o b l e n -  
s o l v i n q  s i t u a t i o n s  i n  g e n e r a l ?
1 .  F e n a le s  a r e  b e t t e r  th a n  n a l e s ,
2 .  F e n a la s  and M i le s  a r e  e q u a l .
3 .  M ales  a r e  b e t t e r  t h a n  f s n a l e s .
Which s t a t e n e n t  do you t h i n k  n o s t  a c c u r a t e l y  d e s c r i b e s  t h e  
L o s t  on th e  Moon p ro b lem ?
1 .  M ales a r e  b e t t e r  t h a n  f e n a l e s .
2 .  M ales and  f e n a l e s  a r e  e q u a l .
3 .  F e n a l e s  a r e  b e t t e r  t h a n  n a l e s .
How nuch c o n f id e n c e  do  you h ave  i n  y o u r  f i n a l . r a n k i n g ?
X. None.
2 .  A b i t .
3 .  M o d e ra te .
4. A l o t .
5 .  T o t a l .
Hon nuch  c o n f id e n c e  do you h av e  i n  y o u r  g r o u p ' s  f i n a l  r a n k in g ?
X. N one .
2 .  A b i t .
3 .  M o d e ra te .
4. A l o t .
5 .  T o t a l .
P l e a s e  answ er t h e s e  two q u e s t i o n s »
In  g e n e r a l , w hat d i d  you l i k e  t h e  m ost a b o u t  th e  D e lp h i  g roup  you 
p a r t i c i p a t e d  i n ?
I n  g e n e r a l ,  what d id  you d i s l i k e  th e  most a b o u t  t n e  D e lp h i  g roup  
you p a r t i c i p a t e d  in ?
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S o lv e  t h e  f o l l o w i n g  p r o b l e a .
N. A p e r s o n  b o u g h t  a  h o r s e  f o r  $60 and s o l d  i t  f o r  $70 .  Then h e / s h e  
b o u g h t  i t  b a c k  a g a i n  f o r  $80 a n d  s o l d  i t  f o r  $ 9 0 .  How nuch  woney 
d i d  h e / s h e  wake i n  t h e  h o r s e  b u s i n e s s ?
1 .  L o s t  $10 .
2 .  Broke e v e n .
3 .  Made $10 .
4 .  Made $20 .
5 .  Made $ 3 0 .
O .  S ex :  P e a a l e  Male
P .  C l a s s i f i c a t i o n  i n  S c h o o l :
P r o s h .  S oph .  J r .  S r .  O th e r
Q. Age: ye a r s
R .  M a jo r :
S .  On t h e  a v e r a g e ,  how s u c h  t im e  d i d  you spend  e a c h  t im e  you s o lv e d  
t h e  p ro b lem ?  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
T . We would l i k e  your  h o n e s t  o p i n i o n  o f  how d i f f i c u l t  i t  was n o t  t o  
d i s c u s s  t h i s  p rob lem  w i th  anyone e l s e ?  (You w i l l  g e t  your  f u l l  
IB e x t r a  c r e d i t  p o i n t s  no m a t t e r  how you answ er t h i s  q u e s t i o n ,  
p l e a s e  be h o n e s t . )
1 .  I  d i d  n o t  d i s c u s s  t h e  p ro b lem  w i th  a n y o n e .
2 .  Z d i s c u s s e d  t h e  p ro b le m  w i th  o n ly  a y  c l o s e s t  f r i e n d .
3 .  I  s l i p p e d  a n d  d i c u s s e d  th e  p r o b l e a  w i th  s e v e r a l  p e o p l e .
I f  you an sw ered  _1 o r  2 ,  how much h e l p  d i d  you g e t  and do  you t h i n k  
i t  i n f l u e n c e d  y o u r  r e s p o n s e s ?
U .  Are t h e r e  an y  o t h e r  comments you would l i k e  t o  make a b o u t  
D e lp h i  g ro u p s  e r  t h i s  e x p e r im e n t?
Appendix J 
Reminder S l ip
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-  REMINDER SLIP -
You have s ig n e d  up to  e a rn  e x t r a  c r e d i t  by p a r t i c i p a t i n g  in  r e s e a r c h .
D a te i_____________________  T im ei_________________  P la c e t  A o J o A o a  f o 3
The s u c c e s s  o f  t h i s  s e s s io n  depends upon y o u r  a t te n d a n c e .  S in ce  a 
co m p le te  g roup  i s  n e c e s s a ry  f o r  t h i s  r e s e a r c h ,  w i th o u t  y o u r  p re s e n c e  
th e  o th e r  v o lu n te e r s  f o r  t h i s  s e s s io n  may n o t  be a b le  to  p a r t i c i p a t e  
in  th e  r e s e a r c h .
F le a s r  t r y  to  keep  y o u r  a p p o in tm e n t.
Dr. I . N.  Lane 
C o o rd in a to r  R ese a rc h  Committee
Appendix K
Consensus  Group G u id e l in e s
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GUIDELINES FOR A CONSENSUS GROUP
Y o u r  g ro u p  i s  to  em ploy th e  m ethod o f  g ro u p  c o n se n su s  i n  
r e a c h in g  i t s  d e c i s io n .  T h is  means t h a t  th e  r a n k in g  f o r  each  o f  
th e  15 s u r v iv a l  i te m s  m ust be a g re e d  upon by e ach  g roup  member 
b e fo re  i t  becomes a  p a r t  o f  th e  g ro u p  d e c is io n .  C onsensus i s  
d i f f i c u l t  t o  r e a c h .  T h e r e f o r e ,  n o t  e v e ry  r a n k in g  w i l l  m eet w i th  
e v e ry o n e 's  com plete ' a p p ro v a l .  U nan im ity , t h a t  i s  a  unanim ous 
d e c i s i o n ,  i s  n o t  a  g o a l  (a l th o u g h  i t  may be a c h ie v e d  u n i n te n t i o n ­
a l l y ) ,  and i t  i s  n o t  n e c e s s a ry  t h a t  e v e ry  p e rs o n  be a s  s a t i s f i e d  a s  
i f  he  had co m p le te  c o n t r o l  o v e r  w hat th e  g ro u p  d e c id e s .  What 
sh o u ld  be s t r e s s e d  i s  th e  i n d i v i d u a l 's  a b i l i t y  to  a c c e p t  a  g iv e n  
r a n k in g  on th e  b a s i s  o f  l o g i c  -  w h a te v e r  h i s  l e v e l  o f  s a t i s f a c t i o n  -  
and h i s  w i l l i n g n e s s  to  e n t e r t a i n  su ch  a  judgm en t a s  f e a s i b l e .
When th e  p o i n t  i s  re a c h e d  a t  w h ich  a l l  g ro u p  members f e e l  t h i s  
way you may assum e t h a t  you have re a c h e d  a  c o n sen su s  a s  i t  i s  
d e f in e d  h e re  and th e  judgm en t may be e n te r e d  a s  a  g roup  d e c is io n .  
T h is  m eans, i n  e f f e c t ,  t h a t  a  s in g l e  p e rs o n  ca n  b lo ck  th e  g roup  
i f  he  t h in k s  i t  n e c e s s a r y 1 a t  th e  same t im e , i t  i s  assum ed t h a t  
t h i s  o p t io n  w i l l  be em ployed i n  th e  b e s t  s e n s e  o f  f a i r  p la y .
The g u id e l in e s  to  u se  i n  a c h ie v in g  c o n se n su s  fo llo w  on th e  n e x t  
p ag e .
Avoid a r g u in g  f o r  y o u r  own r a n k in g s .  P r e s e n t  y o u r  p o s i t i o n  a s  
c l e a r l y  and l o g i c a l l y  a s  p o s s ib l e ,  b u t  c o n s id e r  s e r i o u s ly  th e  
r e a c t i o n s  o f  th e  g ro u p  i n  any s u b s e q u e n t p r e s e n t a t i o n s  o f  th e  
same p o i n t .
Avoid 'w i n - l o s e '  s ta l e m a te s  i n  th e  d i s c u s s io n  o f  r a n k in g s .  
D is c a rd  th e  n o t io n  t h a t  someone m ust w in  and someone m ust 
l o s e  i n  th e  d i s c u s s io n !  when im p asses  o c c u r ,  lo o k  f o r  th e  
n e x t  m ost a c c e p ta b le  a l t e r n a t i v e  f o r  b o th  p a r t i e s .
Avoid c h a n g in g  y o u r  mind o n ly  i n  o r d e r  to  a v o id  c o n f l i c t  and 
to  r e a c h  a g re e m e n t and harm ony. W ith s ta n d  p r e s s u r e s  to  y i e l d  
w h ich  have no o b j e c t iv e  o r  l o g i c a l l y  sound fo u n d a t io n .
S t r i v e  f o r  e n l ig h te n e d  f l e x i b i l i t y !  a v o id  o u t r i g h t  g iv in g  up.
Avoid c o n f l i c t - r e d u c i n g  te c h n iq u e s  su ch  a s  th e  m a jo r i ty  v o te ,  
a v e ra g in g , b a r g a in in g ,  c o in  f l i p p i n g ,  and th e  l i k e .  T re a t  
d i f f e r e n c e s  o f  o p in io n  a s  i n d i c a t i v e  o f  an  in c o m p le te  s h a r in g  
o f  r e l e v a n t  in fo r m a t io n  on so m eo n e 's  p a r t  and p r e s s  f o r  
a d d i t i o n a l  s h a r in g ,  e i t h e r  a b o u t t a s k  o r  e m o tio n a l d a t a ,  
w here i t  seem s in  o r d e r .
View d i f f e r e n c e s  o f  o p in io n  a s  b o th  n a t u r a l  and h e lp f u l  
r a t h e r  th a n  a s  a  h in d ra n c e  i n  d e c i s io n  m aking. G e n e ra l ly ,  
th e  more id e a s  e x p re s s e d  th e  g r e a t e r  th e  l i k e l i h o o d  o f  
c o n f l i c t  w i l l  b e i b u t  th e  r i c h e r  th e  a r r a y  o f  r e s o u r c e s  
w i l l  be a s  w e l l .
View i n i t i a l  a g re e m e n t a s  s u s p e c t .  E x p lo re  th e  r e a s o n s  
u n d e r ly in g  a p p a re n t  a g re e m e n ts !  make s u r e  t h a t  p e o p le  have 
a r r iv e d  a t  s i m i l a r  s o lu t i o n s  f o r  e i t h e r  th e  same b a s ic  
r e a s o n s  o r  f o r  com plem entary  r e a s o n s  b e fo r e  i n c o r p o r a t in g  
su c h  s o lu t i o n s  i n  th e  g roup  d e c is io n .
Work to  p ro d u ce  th e  s o lu t i o n  t h a t  iB  m ost a c c e p ta b le  to  
e v e ry  member o f  y o u r  g ro u p .
Appendix L
Nominal Technique Group G u i d e l i n e s
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NOMINAL TECHNIQUE GUIDELINES
1, D u rin g  th e  l a s t  few  m in u te s  e ach  o f  you ran k e d  th e  
15 i te m s  and w ro te  down y o u r  r e a s o n s  f o r  e a ch  r a n k in g  on y o u r  
w o rk sh e e t. Now I  w ould l i k e  you t o  p r e s e n t  y o u r  r a n k in g s  and 
r e a s o n s  u s in g  th e  b o a rd  I  am h a n g in g  up . Each o f  you  w i l l  t e l l  
th e  r e s t  o f  th e  g ro u p  w h a t ra n k  you a s s ig n e d  to  an  i te m  and th e n  
th e  r e a s o n  why you ra n k e d  i t  a s  you  d id . ' P le a s e  r e f e r  to  y o u r  
w o rk sh e e t and g iv e  o n ly  th e  r a n k s  and r e a s o n s  t h a t  you l i s t e d  
on y o u r w o rk s h e e t . (Do n o t  change y o u r  r a n k s  o r  r e a s o n s  b e cau se  
o f  someone e l s e ' s  comments o r  r a t i o n a l e s . )  We w i l l  p ro ce e d  
a round  th e  t a b l e  and w i l l  l e t  e ach  member o f  th e  g ro u p  comment 
on an  ite m  b e fo re  m oving on to  th e  n e x t  i te m . As th e  p r e s e n t a t i o n s  
a r e  made, p le a s e  do h o t  d i s c u s s  y o u r  d e c i s io n s  ( r a n k in g s )  w i th  
o th e r  g roup  members.
As you t e l l  me th e  ra n k  you gave an  ite m  I  w i l l  p la c e  t h a t  
num ber n e x t  to  th e  ite m  on th e  b o a rd . F o r i n s t a n c e ,  i f  you 
ran k e d  "Box o f  m atch es"  a s  num ber " 7 " , I  w ould p la c e  a  "7" 
n e x t  to  "Box o f  m atch es"  on th e  b o a rd . A ga in , w h ile  a  g roup  
member iB  d i s c u s s in g  h i s  r a n k in g  th e r e  sh o u ld  be no t a l k i n g  
by o th e r  members. In  o th e r  w o rd s , o n ly  one p e rs o n  i s  to  be 
t a l k i n g  a t  a  t im e  and o n ly  w h ile  he i s  g iv in g  h i s  p r e s e n t a t i o n .  
A lso , w h ile  g iv in g  y o u r  p r e s e n t a t i o n ,  do n o t  d i s c u s s  th e  r a t i o n ­
a l e s  o f  th e  o th e r  members who have p r e s e n te d  b e fo r e  y o u . E very  
member w i l l  p r e s e n t  h i s  r a n k in g  f o r  a  p a r t i c u l a r  i te m  b e fo re  we 
move to  th e  n e x t  i te m  on th e  l i s t .
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2 . A f te r  a l l  f o u r  members have had an  o p p o r tu n i ty  to  
p r e s e n t  t h e i r  r a n k in g s  f o r  a l l  o f  th e  15 i te m s ,  th e r e  w i l l  be
a  p e r io d  o f  open g ro u p  d i s c u s s io n .  A l l  members w i l l  be a b le  to  
d i s c u s s  t h e i r  r a t i o n a l e s  and a sk  q u e s t io n s  o f  o th e r s  a b o u t  t h e i r  
d e c i s io n s  i n  an  open forum  fo rm a t. A f te r  th e  d i s c u s s io n  s e s s io n ,  
you w i l l  i n d iv i d u a l l y  f i l l  o u t  a n o th e r  co p y , o f  th e  w o rk sh e e t 
on w hich  you w i l l  r e r a n k  th e  15 i te m s . A t t h i s  tim e  you sh o u ld  
ta k e  i n t o  a c c o u n t  any new in fo rm a t io n  you c o n s id e r  to  be im p o r ta n t  
t h a t  you may have g a in e d  from  l i s t e n i n g  to  th e  o th e r  g roup  
mem bers. You w i l l  n o t  be r e q u i r e d  to  w r i t e  an  e x p la n a t io n  o f  
y o u r  r a n k in g s  on t h i s  copy . Do n o t  t a l k  w h i le  you f i l l  o u t  
Copy 2 .
3 . When Copy 2 i s  com p le ted  1 ( th e  e x p e r im e n te r )  w i l l  
c o l l e c t  th e  a n s w e rs h e e ts  and u se  y o u r  i n d iv i d u a l  r a n k in g s  to  
d e te rm in e  a  r a n k in g  f o r  th e  g ro u p . Your i n d iv i d u a l  r a n k in g  o f  
th e  i te m s  on t h i s  copy w i l l  be a v e ra g e d  to  d e te rm in e  a  g roup  
ra n k in g  o f  th e  i te m s . The g r o u p 's  r a n k in g  f o r  e ach  ite m  w i l l  
be d e s ig n a te d  i n  th e  l a s t  colum n on th e  b o a rd  w ith  a  re d  num ber.
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